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APPEI@31 As COMPUTER PROCaUT FOR. 1AIMIATED PIATE AND CY1,114DRICAL SHELL ANALYSIS
MAIN. L.ASn£-•FaR	 FORTRAN V.SAI621) /KI	 .2:7-MAY-73	 12:Ju	 PAut 1 -





00030 LL1[iIGAt_ ELPFL •1'sELPGH n %iINPRTeGE144CH.j=rO-riruruST
f
00040 "A MON /GAF!/ x( 9999)
t 00050 CUMAGN/ JUN+. /HLUI 181 sJUKL4001
00060 COMMON 1E+..PRR/ NPARCL41*NUMNP94kJA[a @Nt--TYPsNlok4li11J3rN4sNSvHTuTINEZ)00070 COMMON /thi	 / UQQ(2647}
00080 COMMON /JYN/	 li}Uolll) sNUY1^s4r1 :^ Pi t7sTti3^CH1 00090 COMMON /TAPES/ NOOltal
00100 C01 414 C,N 1EXTRA/ N0DEXsNtdsNL0SYiNTIusAEudaNUKLLaT[IZ	 S(121
00110 r-ORRON /50L/ 	N3L0CKsNEQti sa_t vlFs1 .sJkIs ,YE1%;oNAJipNVV . sANORMsNFJU
00120 COMMON /CTL/ GRAV,ELPt2T . ELPs.N • JE:aanT n .^_.tlF+:.)e , sAtF+^Crl4laiT[.c;,
-j 007130 1	 H 1Nt3ND s 1N LT^NNL_ Lijarili^a.T n Jf^{ ^Cil.G}
00140 LOAMON /. MU5TF/ GEUSTsN=L6eU
00150 CONACN/SE1S/NRSC,KAPG nNRSs1TsDJATEsJFLAti
_ 001613 C
} 00170 400180 C -00190 UPEN1L1NLT= 1sdL:VICE==*t7SK•eF1LE=•CC0I.JAT+)
00200 OPEN ( UN1T= 2vOEVICE= 41 USK'sFI"-- 1 :4..02•AAd•)
00210 OPEN(UNIT = 3sOt3VLCE= • n3$K l pFILL- • CCJ3.DAT•)
T
00220 OPEN.WhIT = 4 n DEVICE= n 0SK i 0- ILL= 'LL,14*J.►T')
00230 OPENCUNIT = 59QEVICe= n +DbA l rF;s.c.- • a205 . 3AT • 1 ;
00240 UPENIUNIT- 6saEVICE= n llSK • sF$LE- • 3Ea6.OAT • 7 H
'	 ) 00250 OPEN (UNIT= 7,,D£VICE= n 05K • sF1L£=+ L.G07 . JAT 6 3 b
00260 GPENLIIN; 'T= tsPDEVICE= sDSA n sF14-tE= 8 CLJd o DAY n ) Qs
00270 OPEN (UNIT = 9sf3LVI CE= I DSK • ►F IL -= • GCO3 . 17AI • 1. ^* `^+3
002BO OPEN4<UNIT = 1090EVICE=' OSK'sFILE=• CC10.0AT•)
w00300 OPEN IUNI .T=12sOEVlCE=' d3K n aFlLE= • C;Cl2 . 0Ar 8 1 r(10310' C,PcN ( UNIT=Lasr7EV ICI:= n J3K'sFILE=' Gi.1.^. :IwT^)
00320 OrFN ( UNlT=14s0EVIL:E= n U5K ' *FlLt- +.:C14.JAT9) b•
00330 (PE;4IUNIT=I„UEV ICE=' uSK' sF 1LE=' CCL5 • JAr f )
i Do 34C Z
0035U ti by00360 NPLuTS•= 0 iL7 -














00530 REAL)	 (5s LOA 1) NPAR
1 005413 &-ALF-	 1NPJTJ	 (A(N1)sA(Ndls:A(Nj1.A('N31sA1tlo))
00550







MAIN * LASHEL * FEik	 FORTRAN V#5A ( 6211 IAL	 23—MAY -7ts	 ld .*z8	 IJAGF- I—L
005110 WRITE	 (13)	 fA(lJ . L=N?-,Nb,)
00590 c






00660 C* V* .B ATA PORTfiULh SAVE00670. IF1J4J0EX & EQo1)	 WRITE 114Tas*) t%~
00680 NTL=L
00690 If	 (HINONJ	 * 43E-	 I	 mANL) m 	1403EX oZ,1 9 J)	 NIL 1=4
00700 IF	 (M1N6NO	 . GE.	 I	 &ANL)s	 AUJEA it-J.	 1.)	 4T 1=
00710 WRITC (NTI) NPAR
00720. hUMEL=NUHEL+NPAR42J00730 #4TYPE=NPAR11)00740 c
00750 CALL	 ELTYPEtr4TYPE)00760 c00770 C
007a0 c ADD AN r--NL)-UF-FtLF- ^L-A-1 Q.Y f: IL.-=	 L300790 c0080003810 IF JJPLT
	 GT. 0)
00820 XWRITF-(131	 Mm?400830 c00840 c
00850 c D k T e R H I N E	 d 1- 0 C K 5 1 Z E00860 c
00870 c ADOSTF00680 c00890 NEQa=(HTUT - 4*LL)/Lr4LsAND + &-L-	 1)/,d00900 c
co^Dic c OV1-R-1140a THE SYSTZA MATRIA tm-Jt-&6I4E WITH Thtt INPUT	 iNON-ZhRulC0920 c VALUto KEQB*
00930 c THIS OVLR=RIDF- ENTRY IS TO ALLJs PRUGRAI CHLLKING OF MULTI-
U094%) c di-LL& AL-WRITHMS WITH *HAT wO4i-J NORNAL^-Y WC JNC BLOCK DATA.00950
00960 IVIKLQUwLTmNEUJ) N p:Qd = KeOu00970 c00980 c
C0990 C STATIC: SOLUTIC1401000 c
01010 ago CONIINUC
01020 NEQtil = iHtdT - NdAND J/ L2*(MdANatL-J + I)0103 0 Nt:Q"2=[t4TUT -MBAND 	 + Hi3AND + 1)
01040 IF z.NkQtJI .LT .NdUdl NEQW=Nc Qui
otoso IF	 [NLUd,! . LT * NEd5J NLQd=NeQ6,^01060 NdLUCK = (NEO-L)INEUd +101070 IF (NEUd. WT.aEtl)	 NE12b=t4tEQ010,3 0 IF(IPLT.t:u.u)6u TO b9n
01090 NiuT =aO*NuMNP+Nr-Qd*Ntli-Ut.K*LL
oltuo I1-(MTi]T..r.14T(jr)GU TO	 790
01110 WkITELb . Z02ij1NTUT
(?I Lao muvf-x=l01 130 695 NTuT=4*NUMNP+NL-:UzJ*Nt3LL)t-K*J-^+ I
MAIN • LASHEL .FLIR FJkTKAN V. . 6A(621)	 / 1%1	 2a-MAY -7d	 SZ:3B	 PA6= 1=2.
1 01140 IF( .MT0T . uT.NTUT1Gu T4 7SJO01150 W R1Th(UOd030 )NTOT
01160 MDDEX=1
r 01170 Gu :TO 790
1 011so
01190 G
01200 790 IF (NE03 eGG.. 2) GU TO 792
01210 IF (NEQ .LT. 31 GU TU Z92
i 01220 WHITE (6:20101 NE09.01230 NI=U4=2
01240 N1iLUCK= (4=Q -1J/NEgd + I
01250 MUDEA=l
k 01260 792 LGNTINUE
01270 C
—^-01260 C i N. P V T	 N 41 0 A L.	 L 0 A J 5




I 01340 CALL	 ERRQR(N4)
01350 WRITE 169401) NkQrMAAryJsNt=^7L9 . N3Li1Cee Q
013b0 C C7'01370 C
01380 CALL	 1NL1A ( N1}sA ( NeirA{N3J9 fVU1;NPoticat^ . Vsti^LLiNtEL :ff:di
01,390 G0140 0 C
01410 C C11E.L.K FuR UNRESTRAINED DEGREES OF FReEjD}I
r 01420. C
01430 N4=N2}NEQ rr tM0144001450 G LALL	 CHECK ( A{t41JtA ( i441.)4C (1*NU#4r-LaNct-TYR) H 1wl jr 41460 C F U H 9	 T U T A z	 5 T I F' F N E.6 CI.
.01470 C
01480 NE2t1 =2*NEUtI.01490 N2=N1+NSUa*M0ANo
I 01500 N3=N2+NEAU*^L
01510 N4= N:P+4*LL-






AJJSTr"	 ( r«Y1.J *rt{NIVI_' 1.A (N.V ^1 tALYN4I . N^Fr1LL.Ht11 t+i.A >, N^^:i9a_a .+14t.1>4
01570 KU.ANUR9zNVVJ
015130 C
OI590 1 93 LGNT1NUh
01600 G








I 01660 J u IF LI4UJLx . =U.u) 	 u63	 Tl.	 ,J201670 GLI TO 90 _.
01980 C
01680 :32 RLWINJ lL
-
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LASHE- f-LR	 F.7uTRAN.V.aALu2li /K1	 -IJ-•14A1-7tl	 12;ju	 RAW- 1-s
01700	 CALL 5UL LO






01770	 90 GO TO 5
01780	 c
01790	 201 FURKAT IA6111E. 0 U A T I 0 N	 P A R A A E f L 34 Sr'
01800	 X	 34H TOTAL NUMBER OF EQJATIONS	 =.15.
01810	 X	 /34H OANOWL13T?i 	 =+Ia•
01820	 X	 /340 NUMOER OF EaUATIUNS IN A dtaLK =.15r
01830	 X	 /34H NUMBER OF 01 -CAS	 =.15)
01840	 203 FORMAT LIHI'31HO V E K A L L T 1 A E L U v.
O1tl50	 X SX.3QHNJDAL POINT INPUT 	 =1 F$+2 /
7	 OLS60	 X 5X.30HELEKmf4T STIFFNESS hORMATION = r FS.2 /
01870	 X SX.30HNGOAL LOAD INPUT	 _. F8.2 /
01880	 X 5X.:SJHTOTAL STIFFNESS FORMATION 	 =r F8012 /
01890	 X 9X930MSTATIC ANALYSIS	 =r Fd.d /
01900	 X 5XsZg0HcLGENVALUE EXTRACTIUN	 =r Fd.c
01910
	
X 5Xr3JmSTkUCTURE PLOTTING 	 _.. Fd.d
01920	 X *Xv-)0HF0kCED RESPONSE ANALYSIS 	 _. Fdoe.
01930	 X SXf3OHRESPONSE SPF-LTRU14 ANALYSIS =e Fd.a01940	 X 9X9.30HSTEP-BY-STEP INTEGRATION
	
-, FSOZ- /
01950	 X SX.300FR64UENCY RESPVNSE ANALYSIS =. F3.2 //
01960
	 X 5X.30HTOTAL SOLUTION TIME
	
' _. Fd.2 /I01970	 [:QL980
	
r-
01 4990 	 G
02000	 L001 FOR14AT L14ISt
020L0
	 3 np FORMAT L r JTOTAL NdNtsCR Of ELEMENTS
02020	 X	 s NuMUhR OF ELEMENTS AITIi v~014:Cr^I.. STIYFNG55= n r15i
n7ri30
	 2010 FURMAT L 9 0*** WARNING *** THG AVAILA&SL E rs-ANK COMMUNT LMILT1 I59r
42040	 Ar =UGF,'MALL n ./. 9 C014PUTF-0 NO* OF L:QUAT!3..NS PLR 8L-OCK= -r110./.02050	 X1 PRGF eEJ IN THE DATA CHECK MODE *LTM NEQD =c n L02060	 2020 FOHMf,TL°J*** FATAL_ ERROR *** AVA1LAaLE CGkr, 4.2 TVU 3MALL9.
02070	 t r 9 FOR PL.OTTINCs. R4nuIREU ,4107=9.113/02090	 2* CONT1':4uE' IN THk UATA CHELK AUJt91
02090	 2UJO FURMATL'0*** FATAL ERIZUR *#*. AVA1LAOLf- CURE 1S LNAJAOUATk9
02100
	










J	 HPAH	 +0	 NUANP	 tL0	 .duAND	 1.17	 NE- rv? #-,a	 ml	 tLl






lauh	 +0 Nu YN + 13 TrLIPCH +14 Trl$PL.rl +tp
1 /TAPES/(+6)
E /EXTRA/(+361
` MODEX	 +0 NTa +1 N10SV +2 NT13 +3 Kh(113 +4
I NUKEL	 +5 T +b 5 +2d
f
/SOL/(+13)
NBLOCK	 +0 NUQUi +l LL 1 d Nr . t^ LUU14 +4[
i NI;IG	 +5 NAO +a OW + 7 ANOR4 +1C
NFU +I
/CTL/(+26)
GRAV	 +0 ELPRT +2 ELPL11 +3 %iENpar +4 ur--NP.GH +5
I	 I DEFPCH.	 +6 IWTCG +7 M1i+1HWU + 10 LPLT +11 _ NPLOTS *12NPLT	 4-13 JNKK +14
/GEOSTF/(+21
1 GEOST	 + 0 NEiLGEU +1
/S Ei 1 S/ (+7)
NRSC	 +0 KAPG +1 MRS +2 IT +3 DOATE +4
1 JFLAG	 .+b
' SU13PHE)GRAMS LALLED
1 AODSTF	 SULEQ HEOPRT ELTYPc CHECK ERROR
1NPUTJ	 INL
SCALARS ANO A►thHl' S L 91 * 41 NU CXPLILIT 11E1- INITIuN - M 4' 1	ivOT At.F.^RENLEil',-I
*NN2	 i *NTOT i; 95F *Nb .i *NN3 4
*NE=2B	 S *M b sNN% 7 *Nad 10 50000 11
*NEQB;!	 12 *NT1 13 *KUYN 14 *ATYP_ A ti *NEQbI 10
1 *1	 17 %TT
TEmpanAR I ES
1 .Q0000 421 * U0001 421 • 00002 444 . UJUJJ 4,44 .UO004 445
1






LAODSTF LASHkiL.1-Ok	 F-URIRAN V o. A(021) /KL	 ?J-14AY-7d	 lt:_3b	 PAUh	 L




1 02160 LOGICAL m..PRT i aL.PCH.iaENPRT o bENPLH O13EFP..H
02170 REAL PCT
02180 r-
02190 C CALLED BY	 HAIN
f	 1 02200 C
02210 G FURHS GLUBA` EQUILIuRIUM EQUATIONS iN d"UCKS
02220 L
xU.30 D114tN51.71r A(Nt0-6 * maANO)ri3(NEto,Lt.JaSTR(4,1,1..).TmAti6it 	 i!U)
022A0 C
02254 COMMON /DYN/	 NTmNUTsAL.FAeDTvJETA.NFN&YuM *NAT ,NOYN
02260 COMMON /EH/ LRa.ND9LM(63)s1PAD.3S(2a31J
02270 COMMON /EXTRA/ MODEXsNTU





02330 Ha=0S0RT(X)02340 ma=99/2+1 4'G02350 NEB©=8B*NG2d} 02360 f4A=l "G
'c 02370 NDEG=G Vv
f 02380 NVV=O
02390 ANGRM=OoDOJ 02400 AHLN=1 n 0030024 L O02420: AMAX= -AM LNNStt1FT=O Ca
02930 NNLIR14=0 i
02440 HEW I NU '3 k.
02450 REWIND 4. 1^02400 RLwINU %i }C
02470 C
1 02480 t. READ hLEMENT LUAU MULTIPLIE=RS
02090 L
02500 WRITE (0.4000)
02510 DO 50 L=1.LL.
l 02520 READ	 (6%1002)	 (5TN(i,LJ sl=1,41





I 02560 L FOR A STtP-bY-STEP ANALYSIS	 (,IUYNomu*41	 READ THE. 6ULUTIbN42570 L LUNTIIUL LARU.	 1 HE I IAE STEP 01) ANO THE DAMPING CJEFFICIEN TS
02580 . C (ALFA/UETA) ARE REUULkEJ FOR THE ASSt AJ—Y OF THE EFFkCTIVE.
C2590 G SYSIEM STLFFNESS MA7RIA LN THL! HOUT1Nk.
J 02b00 C02610 1FtNL)YN.NL*4) 	 fill TO US
C2b20 L
OZ630 READ	 (5s10U4) NFN, NuMsNAT,NToNUToOTeAl.FAsut_TA
02640 WRITLG	 (6,2004)	 NFNsNuMsNAIeNT,'JUTsuI,ALFFA.ti.IA
02650 1F(NAT.EI].OJ	 NAT	 =	 1OZb6) 11-04ji.EU.0)
	
NOT = 1











FLRTRAN V•5AtbZI) /nL	 2o-MAIF--76	 12.ab	 PALO 1-1
02680 %RlTc 1693000)
02690 STOP02700 C.
02710 C COMPUTE. INTtrGRATION CLIEFFLCdENTS FUR ASSENdi-V OF E9-FECT1Yt
1 027,20 C SYSTEM STIFFNESa (STEP-JY-STEP ANALYST$ UNLY)
+ 02730 C02740 55 TL:TA = 1.400
02760 DTI	 = TLTA*DT
1 02750 Dr+B	 = JTL**2
02770 A0	 =	 ( 6.00+3 . UO319ALFA*.JT1)/(Otd+3 . 00,0^pETA#a)T1)
02780 C
02790 b5 IF(MOJ@k.EU.1) RETURN
+ 02800 L
02810 C FORM LAJATION5 IN aLJCKS 	 t 2 zuUCKa AT A TIME)
02820 c
j 02930 00 1000 M-L.NBLGCK s2
1 02a40 DU 170.1--APNE2d
02850 110 lOO J =19A(k1AN0
02860 LOD A{1.J)=ovc)o
02870 RE + Lit{3J((L3iI .L).1=1.NEOti )rd_=1.LL). fTMASS { d).d=..NEQr1)
02880. IF (M.40.NULOCK) GO TO 110
028510 RE11fi { 3#[[+311 . i#sI=tcs^^i2n #. t_=1.:-L1. ( TNA5St1Js1=K.N12t1J
02900 110.CU14TINUE
02910 C} 0292: 0 R@fu 1 NG 7
02930 Rr-vrfigD 402940 : NA-7i 02950 HU1ME=NUM7} 02960 IF	 W TO 120
0297D NA=2
02980 NuME=NUMcL-(12940 NUM? =0
1 03000 C
03010 1,2u DO TOO N=I.NUML:
03020. HLAU(NA)	 LROyNJ . { LMiI1+1F1 . NJ}.iS5 { I)^1=d.1_ki))
0303 o 145HF T=ND * [ N0+1) /2+4*W131 03040 Du 160 ! =10ND
03050 LMN=L-LM(I)03060 1l=LM( 1)-NSmIFT
03070. IF	 tII.Lc . OrOR.db.uT.NlwdtiJ	 .,O TO	 1001 0301!0. LMS=I+MSHFT
OJ040 4AASS(1I)=TMAaS(I[)+ SStIM5)03LOO DO	 1:50 L=1.LLj 03110. DIJ' 1 30	 J=114} 03120 KK=N0*(N0+1J /2+N0*(J-1J03130 130 ll[ 11 .L }^d(I1.LJ+SSL I+1cn 1 #57H (J.L J
03140 UG 15D J=1.ND
03150 JJ=L)4(J)+LMN
1 03L60 1F (JJ)	 150615o.13203170 1:52 I	 (J-1)	 14J s 134. 1.34
03180 1.4-4 KK=[ 1-- 1J AND- !*[ 1-1 }l^tJ
031 y 0 .Gu TL 146
! 03200 140 KK=(J-1)*NL)-J*(J- 1J /2+1
03210 145 A ( IL.JJ)=A[1L.JJ)	 + 65(KKJ
03220 tau CUNTlNkJr-OJ230 100 4-01411NUJ-
#
y3} Cr^
AH1N) AHIN= ALL-.1)	 (	 '"
If LALLs+Cr.P6) sNEs UsOJU) NNLTR AM ttNLTR,4it l
710 CUNT MME
G
L	 FOR JTEP—dY —STEP ANALYSIS AUD THh AASS CCjMTRb3UTIJha
L:	 THL EWATION DIAGONAL LUFX-FLC•IENTS
C
IF(AIJYN.NE44) GO TO 730 	 ppDu 7t0 L=1.NE(17
720 Mist) = A(lsl) + AO* THASSLI)
URITC (4) .(LA(I.J)al=IsNEQd).J=1,Mt$AN0)C30 TD 740
T.aJ % R I TC14) ( IA(IsJ) , L=19NcQU) ,J = 1,H3ANJ)s(Ld(I , L1,I = I.NLQB ) sL= 1.LL.1	 -
C 740 WRITL(9) LTMAS5(IJ.L=1sNEQdJ
IF (.NOTa i1£NPRT) iU TU 770	 l
WAITE (U,d000) 8
DU 750 L=IsNL0u




IF 16ENPLH) WRITE (LIs2U07JId(1 tJ1sJ=1._LJ
7bO ARLTE Ibt^008J(d(1,J}tJ=1tL(,1W141TE (uttOLO)
IF tuttNPLMJ A HIrE (11s^0071LTHASSLl} . I=1,^VcuirJ
^AITL La . .:0od) [ TMA:i5LL) 9 I=1sNEJd) 	 i770 IF(M,dd.NdLMK) GO TO 1000
Od raid L=K#WE2d
ANURK=ANURM + A(Ltl)
IF CA(L711 .Nh. OtUUd .ANU. A(i-all sLT. AHlI,J AHlY=A4L.L)
11- ( A(L.l ) . 61 . AMA" AMA%=ALL. L J 	 I ;
Lh (A(Lt Ll . NL#-l . u0J NDF-U=NVdv + I
LF (A(Lsl) * tl1.U.J0J ALL#l) =J.D*20
IF ITMAS3(LJ.NL.0.dOl NVV=NVV t 1Art 74.1 t•1± _rJ Len N•h 	 •	 r
ADUSTF LASHr-L.1- OR	 FJKTRAN V•SA(o?I) JKI 	 2.2—HAY-70
C	 3FTtiRH1 :4d LF aTIFF•NLSS 15 TD. ESC PLAL F-D JN TAPLL 7
t IF (NHsisT.1) GU TO 700
DO 200 I=I.ND
II=LAL I ) — PISHIFT
IFIIIsGT . 1vE113 . ArsD.I1r^E . Nt3I)) GU TO 2-1320C CONTINUEGO TO 700
21G *RIT£ L71 LRytNJ. [ Lr3(L Jt ( = Ls1SLa ) n ( SSLI ) slwi .tk3 )NU147=1vUlf 7+1
C
700 i.ihT 1NJL.00 710 L=1sNF-aj
ANuRM=ANGRA + A (l. t l )
IF CA ( L.sl) rNE. 0.0f)O * AND. ALL.11 sLTs
IF LAl4sL) .GT. AMAA) AAAA=A(L.IJ
IF tA ( L.1).NGs6.D0J NOEG=NDEG } 1
IF LALL,IJIE4.0.D0) A(L.I)=1.Uir20
































































A00STF LASHE'- o FD'!a	FORTRAN V.:aA(b2l) /KI	 dJ°HAY -Tit	 12:.Jd	 PAu4 1-J
03800	 IF [A(LoKK) * NL. U.000) NNLTHM=NhZTRt4+1
03810	 780 Cohl INUE
03820	 c03850	 IF[NDYNPHE.4) f0 TO aOa
03840	 00 790 I=Ks.1492d	 t
03850	 790 A(lol) = A(I.1) + AQw THASStl)
03860	 WR1TE (4) (LA[IsJl wl=KiFNE2d )*.1=1.MpANO)
03870	 GO TO 818
03880	 d00 1aR1TE [ 4)[ (AfI.J1 r1 =KaNE2O ) sJ=LrN^iRNJ ) ^i( tICl . LI s L =K.lrE2L} ) aL=doLLl
03890	 810 WRITE ( 9) (THASS ( I)s1=K n NE2d3
03900	 IF I.NOT. GcNPRri uU To a4a
03910	 14P1=H+1
C3920	 *RITE (oA2 00a) MNl
oJ930	 [)O a4o I=K.NE2d
03940	 IF LGENPCH) WRITE ( 11n2007 ) (A(IsJ).J- l.HdA19U)03950	 820 WRITE ( 6s2008) ( A(ItiJj*J=I*ABArl6l
03960	 WRITE (612009)03970	 DO 830 .I=KINE21303930	 IF t4liHPCH) WRITE (1Ls2007)(rs(1.J)sJ=lsLL)
03990	 dJG WRITE ( 6 1 20089 ( B (Is J) aJ=3.LL)
04000	 WRITE (1+.2010)
04010	 IF ( GtzNPLH) WRITE Li1.2007) [ TMAsa [ 1).1=K.N=e1i)
04020	 WRITE [6a2048) (THASS( 1')s1=K.NC2d}
04030	 C.
04040	 64U IF IMM . L:O.MS) HM=O
04050	 MH=Hmfl
04060	 3000 NSHiFT=NSH4FT+NEZb
04070	 IF (HDEGsGT*0) GO TO 850
04080	 WRITE (6910101
04090	 STOP
041130	 d50 ANdR)4=(ANOR)4/NULG} a l l *0-8
041.I0	 NTERM=HE0o*N&LUCK*XaANJ
04320	 PCT= 100.000 * OFLOAT(NNZTRMI /DFLJATiNTLik'4J
04130	 RATLO=L.0030
04140	 IF [AMIN .NE. 0.0110) kATIG=A MAiX/AHIN
04150	 AAVG=AN0RH*L n008
04160	 WRITE L6 , 2020) AMIN*Al4AxskATI[. . AAVu*P,^:T
04170	 C
04180	 RETURN
04190	 1002 FORMAT (4F10*01
04200	 1004 FORMAT (51S.3FIU*0)
04210	 1.010 FORMAT L61HOSTRUCTURFE WITH Nu -)lz4REE3 Oz FRr-E00.1 LHEL& JxTA	 i
04220	 200u FORMAT (/// 10H STRUGTUkE 9 1.$Xs71-IrLtP4ENT. 4X.4HL.UAU s4X.
04230	 9 IIHHVLTIPLI[:RSr/ ICH LOAD LASe . L2X.drlAS9XvlHn.9Xs1HC n 9X.11+•3*/ LX)
04240	 2001 FORMAT (l6.lXv4Fl0.3)
04250	 M)4 FO14 .14AT (451ILS T 1± P- c$ V- S T E P	 a O L it T 1 O N	 •
04200	 A	 37HC O. N T R 0 1-	 1 h F U R K A T I u N. J//
04270	 x 6X * :I5HNUMt)ER OF IIME VARYING FJNLTIUNS = s lb
04280	 X 5Xr 35HuROUNA HOTION.1t4UlL4ATVR
04,290 	 X dX. l0HEIS.0m NONEr /04J80	 X tSh. !9Hk;T . Qo RCAU ACLELERAT 1144 INPOT.
04310	 A bXs :s5I4NUHdL(i OF ARRIVAL t1MES	 _. lb
04320	 A 6X4 26HE0.0 s ALL FUNL i I ONS ARR L V1= e J
04330	 9 HXs 18H	 AT TIME ZaRUs //
0.4340
	 A bXs 35HNUNdEk UP SOLUTION TIMC jTEPS 	 =. 15	 !!
04350	 X 5x •, JbHUUTPUT (PRINT] INTr-RVA1-	 > 15
n
-	 -	 -_--. E	 z-	 E--^
F
A00STF	 LA!;KF- . F1aA	 I P4THAH Yo5.4 ( 6211 IAL .dJ-)44Y^-7b 12..313 PAuc 1'•4
04360	 4 3%, al5H;sULUTIUli TIAE IP1{.RLAkNT =f -i-A4.4 !! ah- -:'
04374'	 A 5X0 JOHNA55-	 Pk0P,Jr1T1aNh4 DAPIPIH> f !04,380	 X 6]. f JbfiCUEFFI C IElif	 LALIiyA) - r G14r4 /!
04.3510	 J 5A. .30"STiFFr11. SS-PkUPURTIaJHAL JAMPInur
I 04300	 K 5X, J5r4LVEFFICiEN7 CB4TA) = r 414 . 4 /// 2X104410 .
	200: FORMAT t16&7Xr4Fl0--3)
04420	 20D6 FOkHAT { E IO yERALL 9 ATRILE59 pL -IGK w f iJa// f -
04431)	 A	 r STIFFNESS MATRIX f1
04449	 i-067.FORMAT {4IPSE14.J]}
04450	 200n FuAHAT ils( H sIP10043p4j)04460
	
233-79 F"RNAT I ///a 1 . LOA D
 MATR 19 f 104478	 Gal?. FURMAT I///ft 14AS5 MATAIX r 3
44480	 Z:r1n/ FiLiAKAT	 { f 05f li-F IES5 14ATJ41X PAfs. ► .4r.TdK5 f f//w04490	 x 10X,,'AI'n1NU14 MUN-ZrRO 01A- (JNAe. ti.cr4Ehl =wfaPUIo*Jmlw
04500	 X	 10	 P I MAXIMUFI 01AGOt(NI_ vL.C)4F- )iT -ww OI(J.30/e04510	 X l(jAw o )#AXIHUM/mIHIHUH = wr DI 002,012
r 04520
	
X 1CXr*AVKRAGl	 DIAGUNAL LLKHENT =wr olo,39/004530	 1{	 148. f 1)Er4S ITY UF..THE: MATRIX = f f UPF5, l r f PGT r ,t )g 045407	 3001) FURAAT, . I27H0*** bARUR	 ZERO TINt STEM / 1X0
E 04550	 ENE)
!r[]1 MOU ULUCKS
f 14T .	 +0	 lff]T	 +1	 ALFA	 t^d OT 64	 1it;TA +b
g¢ 14F 	 + 10	 tW14	 +1I	 HAT	 +1?- toyn +1a
1 74}:
e LRD	 0	 Nil	 +1	 LM IPAU fl01	 55 4106
^. /EXTIiai/ 1+21 ..G	 1 14ODCX	 i0	 NTU	 +1 iF
LCTL/{+71
GRAY	 +0	 Et.I')4T	 +4	 ELPCH	 f utrw?$I *if	 GEcNPCII +b
DE:FPCH	 +0 Ill
SlJf4PJ406H A9:i t.ALLE11
?.:, PFLOT.	 .) :i4R} * r	 f
SLA44":i A19J A49AY5
	
*rf . 1'IU LXPLIUf aLFItllTiilN ' ► n.ir	 Nail f(c FI_t4ENL=si'1
f	 } .50020 1
	 4-TETA	 c	 ,I00I1 4 *Lt- 5.	 >i*AF4114 tf
.10010	 la
	 1<;).Ji
 it	 Ac14EOF1	 l d * I m i 1.3	 4flT 1 14
*HTERf4	 to
	 „SD0 ,3T 17	 .500,40 2D .303 A:) Zl	 *iocjLDCK la
.500J4, 23	 *U	 24	 *t10eu	 25 :1TR 26	 450OJ4 27 x-t .500.30- -.10	 sA,	 31	 .SOJjl	 .42 :aoaoo .sJ	 cl 34 k
*RATID	 JZi	 .SOG47 37
	 *HA
	
40 oAHAA 4L	 .50040- 43 ttfliUMEL
	 44	 . 50[34.) 4v	 *fwr44TW4 4b . ySJ4-f 47	 .6004.1 511
.50042 51
	
40 T2	 tOZ	 . SQ041 b4 0.00044 W.,	 4FAIJUNH `a61 *NE2tt	 60	 n1:,ff1FT tii
	 *1qt1	 G0- .:irfJ:sl L)J	 * i4 bra
.50056 Ifp
	.!iv a55 p t7	 #,i	 "37 *MN to 71
.30053 /2

















+^-^1^ - - - - -- ---- -
ii	 suua f 'do dA'o^i:a^a6u.oK 	 sir,..=	 ^ •-••>-	 _:.:6wssJ O i 	 ':.	 .....	 --....s......	 ter. _...	 rc..:..iu.e^w r..is..^.^_air:.aa.arw.^.. ^w.^..:alai..r.er_,_a....,n.s.^J,^^:..Sn - 	- .a..l	 AL.
ADDST P LASHEL . .Fi1R FORTRAN V.*A(bzl) /Ki 2d-Ap%f-1d
.$UObi 77 .!J0005 100 eSaJ50 1U1 .SUOJ4 10
.50003 104 A 105. .30002 106 .50021 107
.50000 111 *LP4N 112 *Numt: 113 .50U67 114
OSOD6b 116 .SOOb4 117 *MPI 120 eSOJb.t 121
4X 123 oSO062 IaS .S001b.126 PCT 127
.50615 131 *A0 132 .SO060 134 *KAP4 lab
-10007 1.3T .50013 140 .1000b 141 *NUM7 142
.I00045 144 .53011 145 .10004 lab .SOD10 147
*L 151 010004 13a *MdANU 1:.» * I GOO 1 1$4
*1 L57 .10000 L60 TMAS5 161 *Ncad 102
.50026 164 .50071. L65 .50025 106 *4SHFT 167
.SO024 171 .SOOIeJ 172 .SOO22 173 .Saual 174
TEMPORARIES
.A0016 616





























	 FURTkAN J.5A(•.?I.l /K1	 2d—MAY-•70	 12.38	 Nr,uk 1
44560 SiJtlROOTdNE LAL=AN'[H^ANJa:^JiF,LFIrXM n 5.r^aN^1.n[)r1snS}(14570 IMPLICIT AEAL48(A-m,U--t)04580 LUGILAL CLPRT.eLP(.di id•VPRT n UtNPLIiPL)=FPCO
04590 G
I 04600 C CALL=0 8Y	 RUSit TEAM tPLNAKsBRIC&tls. TPLAi'E. CLAMP. CLST.313.PIPE& .04610 C
04620 C-•----CALCULATeS OANJ OIJTH A14D WRITES .STiFFN=SS MATRIX LAN TAPE 2
04630 DIMENSION Lid[d).XA(G1)*StN0149ND?4)i)PCNDF1.4)
04640 COMMUN /EXTRA/ MDDEX.VTn
04650 CUMMUN /CTL/ GRAV.cLPRT n ELPCHn ^ENPRT n QdNPC Sit UdfPCH9
04660 1	 IWTCG9MINJNb n 3PLT
04670 NF1=2
04680 IF
	 (MLNBNL). .GL.	 11. NF1=7
04690 NF2=1
04700 IF (MINdNO .GE.	 1) NF2=704710 14IN=300000
a
..




04750 IF (Lf4(L).GT*MAXJ MAX=L)4tL)! 04760 IF (LM(L).LT.M1N)	 41N=LMIL104770 800 CUNT (NUE04780 N,71F=MAX-14111+1
04790 If-	 L NOIF .LT. U) NaIF=u.






! 04840 WRITE(NFL) LRD^NO n (LMLI) n D	 d.NO1, n L(SIIsJi n J=1sNU) tI 	 1.Nr])t04850 X	 L ( PII^.1) n I=1.Mil1rJ= 1iH)eLXNIdI) , I=•1,Nai
04860 1.1;	 (oNUT.	 ELPRT)	 RET.1K:i
J4870 WRITE (6 n l000)("Mtll s1=1 nND)
04880 WRITE	 (6910IO)j 0-+890 DO 90J d=$0NU
04900 IF	 (EL:PLH)
	
WHITE	 ( Lis LUcO),(5(J*J)oJ=1oNJ)
t 04910 900 WRITE (6,1030)L5I1 n J ) n J=11NU)1 04920. IF	 (ELPCH)	 WRITE	 L1S.lU.:01[IPIIv.>)0J=1.4)01=1,146))
04930 WRITE	 ( 1p n I040)L(NL1 n J)o J=1s4)11=I9ND)
04940 IF	 (4LPCHJ	 wRITh	 L11.d0d0)LXM(1),I=19NJ)
04950 WRETE (6 n 10'a0)(XM(I)	 1=1 n ND)
1 04960 RETURN'
04970 610 WRITEINFd} riJ.Na.ILtdLI}al =1a N0)(34980 . RETURN
04990 C




05030 1030 FURNAT	 (/1(IH n IP10s13.4J)05040 1040 F. aRNAT	 1 8 01--LEAENT LOAD MATRIX t o/ n ilH n 1N4tlJw4i)







CALbAea	 LASHE.L.rFOR FcLRTRAN: Y.^A(oG12 _ /KL G.3-9#%Y-7d 1z+38 faAue.	 L•-1
s
z^ ^ M^n^x	 ^a	 HTa +^
§§
t
/CTL/t+121GRAV	 . +a	 LL.PUT *2 ELPGH +.I GLrspay t$ GENPLN tb
^-t 1 Ul:FPCFb	 +6	 IwTL:G i"7 RIMaNu *10 LPL_Y +1.1
SUBPROGRAKS CALLED
SCRLMS AND ARRAY=	 "*H ru7 LXPLIL: LT 17EFINITLL.% N4UT FtEFL- R4NCEo
} e50020 1
	
WALh' 2 INNS 3 4141-1 4. *MAX 5
*NDH	 6	 *NDIF 7 *NF2 L0 S 11 P !d
*3	 13	 .50007 14 .50006 L5 450005 16 .50004 17
i •SC003 20	 .SO00% 22 .S00til-2z .S3330 !s .504LT 24Y
.SO016 25	 .50015 20 :tiro Z7 .-30024 34 *ND 3L
.50013 32	 #500.X2 33 •101305 '^, .50,311 35 L0004 3o
.-30030 37	 .10003 40 *L- 41 s13002 42 *NBAND 43















CHECK LA5HcL .FLIR	 FORT RAN V . SA(621) /K1	 e-i—MAY- -7n	 12 : ao	 PAu= L
05070 SUWROUTIN E: LHECK(IO t IF"6tNEu . N. AL^i- o LEL.TYP$
05080 114PLICI 'T NEAL* dLA—H s"—,L)
05090 LOG1LAL ELPRT. EL PCtlitiE.NPRT g VENiJ Ccio0vF Pt	 ri05100 l:1 05110 C CALLED. dY MAIN
05120 C
05130 C TFida SUSNUU71NE CHFLKS TO SE6 TrlAl ALA. Jc. i rlLCa OF .PRE:EDUM jlAVc
05140 C STIFFNESS, ATTACHED F....
ti 05150 C .
05160 COM"G.N /ELNAR / NPAR { 14)rNJMNP
05170 DIMEN5LUN . IFLG ( NEq1) , IJ{NUMNP.01
05180 CJMMDiv /E,1/ LhID^Ns^eLM { 6-^)sIYA0s5S9c3s1J
05190 COMMON /CTL/ GR 4V . cL.PRT,t7LPCHI%LE 	 2RTa.icYP.. tip DcFP&-rl.
05200 1	 1LWT6S.AII hi:NE)p IPLT05210 CUMMON /EXTRA/ HOOL-A
05220 NF=2
i 05230 IF 0400EX .t:[1.	 11 NF=-1
05240 c	 .05250 L SET THE L: HeLK VEGTgg TO L
05260 C05270 Do !00 1=1.NEO05280 Ii?Lai(1 }=1 . .
05290 Lao CuNT1NuE
05300 CI 05310 C READ] THE LM VhCTOR FOR EALH EL.c;W-NT ANJ SET THE CFIEL:K VECIOP<
05320 C
06330 C DATA I:HeCK MODE IS OFF
05340 C05350 IF [Mu0EX .t4. 11 GO To 200
OSJ60 REWIND NF05370 OU 1.20	 N=1' m NU i4EL069$0 READ	 {NF)	 LkA.N [l. {Lhl[ 1) r i=1 . Nil) s { SSL I I ► A =1 oL Eiu3
05390 DU 110	 [=LIND
05400 Ic12=LM(11
05410 IF	 [IEQ .LE. 0)	 GO TO	 11O
05420 LFL6IIEQ$=0054.!0 110 CUNTINUE
05440 120 CUNT INUE
05450 REWI ND NF
05460 Gu-rD	 400	 .
1 05470 9^
054dO C JAIA Lmr	 LK MU0= ON. NO WANJQIJrrl AINIAILAfION
05490 G05500 200 IF	 191NE1NL)	 .GE.	 11	 L.0 Tu 3OU05510 11h.W1NJ NF
05520 00 230 N=1PNELTYP
05530 READ L NF 1 NPAR05540 NUME=NPAr{ 12.105550 AO. 220 J=1 * NUMti
.055e0 READ	 LNF1	 NJ.NSa{LL#!1]^l=1.Nu1
05510 00 210 I =L.NU05540 IE Q=LMt [ )} 0!3590 lt" ( !i"Q	 . LL.	 4)	 GO TO 410
05600 1FLG(IEQ)=005h10 Zia Calhr l NUL






s,, _„n,•t:. zyxa+:,'.v;' (^: .,4.^s:.+a>;.rx.r..=...	 _	 -.	 -	
-'	 -	 -	
-	 _ ' a` . ^"M'.c.^,.v4:^u.^.+rer
	 -
_.... .-'_:^.._.... a,- _.._s:..,.:s^.• 	 ..^k'a^'a.^r^^.. u.. ..tai,..:. .....?_.,..,.`!.ri.^.^..z._..^..._....m,,.a..,.. .._.... d-_.s.. ..^.r^r. ._.-„e_^:_L-^.a.:y'^4t. •.^.:.:^..ue`aNa 	 —w.-i. .. A.L	
_ _ _	 _—	 —^^	 — . .
CtiECK	 -A Slika- OF OR	 FURIRAN V95A(bal). IKL	 za-MraY - 7c1	 1-1:.3Li	 NA




05650	 GO T4 40005660
- 05670 . c	 DATA LHhLK AQUM ON WITO WAV11811JTA AINIALZnTIUN¢56130	 r-
05690 310 REWIND NF




1	 05720	 NUME=NPARL21Oa730	 DO J20 J=i.NuFIaE
0574)	 READ INFL M)*NSo(LM(l)9L=I*NJ)05750	 VLI 310 1 =1.NO
C576C
	 IEA=L.ML I )
05777	 IF L1EQ .LE. UL uU Tu 310
057a0	 LFL-G( I ea) =0
05790	 .310	 CONTINUE
1	 05600	 320	 CONTINUE
Oaa lC
	
333	 L UNT INUE05820	 REWIND NF
05834




	 OO 430 I=1.rNEQ
1	 05880	 IF I IFLGII) .EO. 01 6tl TO 4:30
C5690	 N=1OS90a	 MoDex=1





	 VrRlTL(V . 20.001IrN#J




't	 05990	 IF (N .E.Go 0) WRITE (6r4OL0)
Cb00^	 RETURN
0o01il	 '06020	 x.'.000 FURMAT('UF-QUATIUN'rlbr'
	
iN13.c4 n ISO	 Jtv•L'.'.Is{r'1 MA5 NU
06030	 10 3TIFFNI:S5. CUNT1NJE Itv TeE DATA %L-aLm MuDs- m )




NPAR	 +il	 NUMNN +16
t£dlfl+LIL7J!
LRD	 +3	 No	 + I	 A.M	 4.4	 11340	 + 101	 6n	 +110-1
J	 /LTL/Ly-L21
OKAV + J	 rLnF<T	 +2	 r:L_P,M	 +.3 	 uuNPli 1 +4	 Ur-N sLH +5
zrDEF p 1 . t ►,	 lw rLG	 +7	 MINONJ +Lu	 1PL T 	 111
1'Q^
^^ Q '^	 ^ LQ CQ ^Q C....:.^ Q ^ CQ..]	 i_:'^. -:	 CQ	 <<	 Q	 ^- ^	 ^`^" _	 ^-
CHECK	 LASilf:-	 Y.bAIn217 ./Kl 2.s-AAY-70 lt:.ali P/4vc 1 -4
k	 /EXTRA/I +1 1
14OOSX	 r0
SUBPRUGRAMS L..LLEO
SCALARS AHJ ARAAY.i i + 'fi" NU kXPL1GIT 0EF1HI710ty JT HaFLRLNu t^J
*NS	 1. *NEG	 .3 x,40,4=_	 4 4ijF SiFLG	 4	 lv	 7 *-J	 10 . iO3:7	 li	 - .SCCCc. lc





21 . 50017 44 4NmuTfP za .boolb d4
.SCOis 2D	 .S001,+ 4b .50013 27 .5001. JG .S001i 31010004 32	 .500119 .3J 010003 34 .1i,i7,]L	 .5 .10001 J6
*1	 37	 • 11)300 40i *LEO	 41
TEMPURARIES
.AOOLG 100
CHECK	 l :^.^ =fsnLri3 JET=LTeO
Y
--.'
tFd w:.!.Yce=:irs:r we	 sue.	 s...
	 -
.,*e -. ..	 ._	 ,.._ ...
..	 --S	 _.:	 _•	 .....a... 	 ^.. _a_..r^..	 ^..^.-^.F1.-:.	 ..-_L_xsx,..£.•X^:svy.L+"__^: .^^.>f..i.a'.iLL':i:^S_vlL.fif: slu,.vrx^ru'4.tv ff:-	 s...swssvaa.aw._..i 	 ^ . ..^a._..^r..Y!P .4.	 y,	 —^
G>I









IF { Cr4TYPE--1,3) 	 asi2s 0) 16U T  1:3
06130 C	 2; { sA MC— -14)	 0) aG 70 13
I	 06140	 1i prtlTL. ( 6,100) MTYPE
06150	 Ga TL. 900
06LOC	 C
06170	 C
i	 06180	 C	 ){ULTIPL-d LAYP-RE:j CYLIMOLR1CAi_ > tici LC6I90	 IZ LALL t_AYSHL
062011	 900 RETJRN	 f
06210	 C



















ERROR	 i-ASHL4.FLtH FORTRAN V-5Attr2l J /hi	 c.::--:AAY -7d	 IZ.4^d PAbr- 1
06240 5013RUUTING ERkar (N)
06250 CGMAON /eLPAR/ NPARLlw1. NVMNP..AbAha#k'{eLFYP*NIiPNr;a 	 .ssA14s^V:r^1lTllion^ a
0626E IF	 iN sGT*. MTOT^ GO , TO 10)
06270 4Rll'E L6s1.do01 N06280 RtsTURN
06290	 100 WRITE Lb n 20[01 N.MTOT
8630E STUD
06310	 2000 FORMAT 1 I ORr-QUIRED BLANK L1314MON FuR THL5 STEP-8.171
06320	 2010 FOHAAT 1'U***FATAL	 r7KOrt* ^R^:s/.
06330 A.0	 REQUIRED LsLAWK COMMON ='.I1G,/o
cb340 X6	 AYAlt-ABLE aLANK ClJMM3N='.11CJ
06350 ENO
COMMON 6LUCKS
€	 _	 /ELPAR/ L+301
[	 NPAR	 +0 NUMNP	 +lb	 1AdANJ	 +17	 NE"TYP	 +40	 N1 +21
N2	 +22 N3	 +23	 N•+	 +24	 N5	 +2:5	 MTU.T +26 -.
NEQ	 .+2Z
_IV	 SUBPF.GGRAMS LRLLEO
SCALARS AN.> AtRAYS	 M*" NO E%PUCIT JEFIN11LON — "All NUT R=FGRENC.EP`
TcHPCRARICS
.AO. OI o J5 C)
E	
ERROR	 S NO tRRORS OETELTEU ^•
--
HEDPRT t-h5Hri . FL14	 FU RTRAN J.6i+i421)	 /Kl	 2..-M V -7o	 1-:.iu.	 PA:,E	 I
.06360 SUt%RCJTINI- r1EJr'HT(KvYN)06370 IMP, )LIT tiE44L*6LA--ms0-a)
06390 REAL AAA JAYTMPDJATE
06390 REAL * 4 TsSs5(1RAVsHcJi 06400 C.
€ 064LO L CALLEC) t3Y	 MAIN
C6420 G`
f 06430 COMMON /uAR/ A(9999)
06440 LLIGICAL eLPiiTsGLPL rl ,ucrVt' RTs^tChPCHrvcFr^._.i n .i+ST06450 LLIMMON /JUNK /H=Dt ltsJ tj JKi 400)
06460 CUMMC1 4 /=L-PAR / NPArT L 14)sN^] ^NP.+lnAiwrNc, . Itfr^ .trl.Ndr ,v^sN4sN3sM71i7stiC:O _,





LON800 /EXTxA / MOUEX.NTtssNLttSVsNTIOsKE .13#ItUl4ELsTllZJYSLIeJ
CCJMMuN /50L/	 NC3LOLKsNEGkisLL. sNFs10UgoA.	 IGssNAJ*NVVsAN URN aNFCI
06520 CCK4ON /L:Ti-/ GRAVscLPRTsELPCtisGrNPKT. . ucvrsi ; ri*,JEFPCH. LWT[.Gs
06530 1	 91145 Os IPS-T sNPLOTS sNPI-T
06540 CGMAGN /6E0aTF / GE0ST *NmI-GEU
0055C LOMMON/3E15/NkSCtXAPG*NR52IIDUMsviIATLtd1Ob56t3 C0MNQN/FjHMA7/OVA
06570 LUMADO /JAYTIM/ OAYTH(6)C6543C D1MeNSION 1PRTL5)06591) G
4 06bOC G PRVL;RA14 t.APACITY LJNTROLLELI dY 7He f3L-101N.i TWO STATEME1vT5 ••.06610 i-
i4 06620 P'(0T= 9999	 -06630 C
1 06640 a R6%LND 106650 Re%LND 2
066b4 kEW IND 3
Otsb7J RL*INQ 4
i 06630 RLWINV ?
066y 0 F1cY,iN1)
06700 RLwLND 12Qb71C Kt:wIND 13
1 Oa720 Rr-WINO 14
06730 NTb = si
00740 kt-A1NO NTci
06750 NTIJ= 14




} t7Gt100 L P k Ll .. H A A	 L a N T R J L	 J A . I A
06010 C
06620 XE. AJ (=s1O0set41 = 99C) riC_U.NUMNPoNF-LTYr3 pi. PNFy14JYNsMODEX i NAUs
Ot,830 I	 KGtiti sN105V i L prZT s LxTa:.a .MINbfJU s 1PLT sNR^CsCaRAV06946 NA=1¢UMNP0tti350 IF	 LNUMNP * E3.0) GU TU 440069b0 IF	 (ciRAV	 .1=:15	 0900). .TRAY=3Go.4.J006870 tLPRr	 =I t2 MT( o)	 • ,;Ew	 I
1 J68B0 L•'LY..H -IVRTISJ	 .EC1.	 2
obb90 uLNPAT = LPKTL4)	 .GE. 1
0u9r0 ucNPtli= IPRT(4)	 sEu. 2 t
f Ob910 VLFPLH=lPA7i51	 sE4.	 I
^°J j•
	








rJEOPAT LA.SHE- FOR	 I-0JRTRAN ViSAL0211 /41	 24-14AlY-74s	 121,30	 NAjE 1'-1
i
Q6910 IF ( WJ JLX,IiT. xl) NOJicK = 1
06030 G
06940 C J,R1 FL UL. CKLETTEH L-11--AJilim G FUR THE f1Ew PA1Jc3Lc9 9
C6950 C
05960 - L WRITE C6s20Q01
'
012974 G WHITE (6020.01)
4c9C0 L kRITZ (6:$501
069s0 C
1	 1 07000 G tie-1 THE ,RRENT DATE Atli T L.4r-
1 07010 CG70ZC GALL.	 LJATt
07050 s.;AAV=s*f3LtvRAV1.
67040 %RITE	 16,200)	 HLJsNun4lYry srl LTYPrL^sLiFs^l.7Ytl
47070 LrRIT£ ( 6sZUl) d4i3DEXsNAUs"ObPNLOaVo: :ij AVC706007070. tvRITE (b1d10) ATO.TKEQ8 = 99999
_ 07060 IF ( NOYNa4timW LL=!07090 IF11-L.G£.I) GO TO I4
07100 INRITE 16.300)07110 STOP




07IS0 . IF (NIf13 ,10 .GT. 0J %RITE f6r370 )J 07160. IF
	
( IPL.T
	 3)	 WRITE (b#380)..GT+ ^-
07170 IF(IP1.T .LY*0)wj4ITJ (bs390)
07180 C
07190 KjYH = 1a85 (NUYN) t1
-
ki 07200
	 -. GE05T=.FALSE.07210 I F (XOYt1.LE.6)	 14ET(JkW
07Lc0 KUYN=ADYp1^-21107231 . GLL0ST=.Te2UEr




L3)' LLsNJ sKJiYIYSNE^Id*tlGusNu1^[1LtLsH7aE7LsNLJNNFr °0731C STOPI 07320 100 FORMAT titl .lkst , Jl^sblis -IIS^larf 10.0}07330 200 FUHIiAF
	 ('Lti0,3tiXs1L1A4s /s
' 0 7.3447. X	 3WIM U ft T k U L	 I N F U A 34 A T L U rig /J 4Xr
07350 X	 1711 NUNdEii OF UWAL POINTS 	 =s Ea / 4xr
07360 X	 27H HUNLIEH OF CLEMENT TYACS 	 _. Ia / 474E07370 X	 2711 NUNdER Or- LOAJJ LLAStS	 = r I5 / 4xt
073SO X	 27H UUMUErt OF FREalrCOLIES 	 =: !S / 4x,07390 X	 4711 ANAI_Y-*IS CUUh (NOW0	 =,	 10 / 4X,	 _ {.
07400 4	 liar!	 L.1.0,
	
bTATILs	 / wX007417 X	 2(jf1	 Gtl.,i0	 MOOAL ExiHAL.TIUNs 	 / 4X0




	 / 4X9 5
► Dt'440 x	 !dh
	
EU.Fr.	 01HbLT INTEWATLUN.	 / mil,07450 X	 2,dti	 L"a. a,	 FREc1UtNL.Y f2ti;PUNSL)
014b0 201 FUkNAT 	 14X 




HEaPj4'k LASHELaFOR	 FURTRAN V * SAtu?-&i	 ?&1 43 —(4AY —V o 1-1A Uri	 t—,:
C 7,+ ,3 C. A
	
l yH	 tUa0 s 	 EXELUTLUNs 1 441
07490 L9	 Lx	 2014	 hk	 uATA . mffo-Km 4As07500
,,
X	 L9H NUMa R	 SU64PACES . 4
.
Xs
07510 A	 27H ITaRATION VELTORS ( NAa)	 =* 15 / 4-Xs
07520 A	 27M EQUATAONS PFIR dL,3CK	 =s lb e 4xv07530 A	 Z TM TAPE10 SAV4 FLAG LNIOSVI = @ lb / 4X9
07540 X	 27H GRAVITATIONAL CONSTANT	 = 9 U1406)
07550 210 FORMAT 1 5X9'TUTAL DLANK CUMMUN ( f4TOT)=t.IbJ
0756C. 300 FORMAT L// 4dH	 kiRRUA.	 tAT —F-4ST flogi: &-uAtj. ASE IS ft%AUlAhL)J
07570 ^510 FURRAT (// 33H	 EFIRUR*	 ANALYSIS C0Jr- (NOYN =a 1-)m9hj 	 IS XiAz).	 I
07560. 350 FORMAT : (// .p 45X9 f USC VLR51.j74	 JJL-f 4ip	 I-j7u6j
07590 360 J URpIAT	 ( 11 0GF-LI74ErR1c STIFFNtEzos L)PTlUiq Li BEING UiEJ6)
76009 370 FORMAT (P0bANDWIUTrl MINIMIZATIJ14 Is RE4jF-SIr-wlJ
C7cilC J dQ J= UHMAT 1 9 CSTRUCTURE OLJTTINu li Rr-4LJ4.STE04J
07620 390 FORMATOOReSTART. OF STRUCTURE PLUTTIN-i rtlz-UUktSTED'J'
07630 2000 FORMAT (4119/*
07640 415x v, SSSSSSsssb	 AAAAAAAAAA PPPPPPPPPP)3 	 4%17.K907650 4	 a	 vv	 VVIV/207660 x15xsls553s5555555	 AAAAAAAAAAAA pppppppppppplol7xg07670 9	 1	 vv	 vvia/ n07660 915xtsss	 55	 nA	 AA pr)	 o17X*
C7690 . x	 a	 vV	 vV	 '1/907700 Albxllss	 AA	 AA PP	 ppol17x907710 x	 I	 vv	 vv ma/l
07720. xlsx.nsss	 AA	 AA pp
07730. A,	 8	 vv	 VV	 90/2
07740 X15XV8 SSSSSSSSS. 	 AAAAAAAAAAAA PPPPPPPPPPPPINI?Xt
07750 0	 vv	 vv
0776 13 .2001. FUR14AT	 C
07770 X15K RO 	 sssssssss	 AAAAAAAAAAAA PPPOPPPPPPP 1%17X•
0776,3 x	 n 	 vv	 vv	 491007790 XL Z)X	 sas	 Alt	 AA pp	 1*17X9
07800 vv	 vV	 *$/a
G7610 55	 AA	 AA Pli	 8117xp
07820 x	 vVvv	 lw/t
07830 A ISKP I ssl	 ss	 AA	 AA pp
07840 Y.	 0	 vVvv	 1p/m
07450 xL-*a xp455sSsS35sss5	 AA	 AA pp 217Y.C7860 A	 4	 vV	 11/1
pp	 . 1 217x:07870 XISXD I ss.isssssss	 AA	 AA
07860 x	 1	 vV
C79390 2020 FORMAt (//%4dXp6A4C790C Lm
COMMON OLUCKS
/%;AR/ .( 4-470.1o)
A	 . +0/juhN/(+b4,e )
HE 0 JUK	 +22
/E:LP ARP ( *3 0I 
NPAR +.)	 NUMNO	 #10	 ML.ANO	 +17 NLLYIP	 +2u	 NI +21
N4	 . +41:	 Nj	 +4.j	 N4	 +s:4 N:3	 +Idb	 MTOT +26
1440 +.17
Awl
E '-^^	 Lam: CD	 U ^__ r	 L7.1_..1
I




' IOUS	 +0 NOYN	 +13 TNJrjGrf	 +14 THSPCI +lb





+0 NTB	 +1 iulOSV	 +1 NTIO to miud t4
NUME!L	 +5 T	 +6 S	 +c2
/SOL/{+13}
• N EiLOC&	 t0 Ndud	 rL LL	 +2. NF +3 13UA +4 --#-
NE:IG	 +S NAO	 to NVV	 +7. ANuR.4 +10 NF33 t14.
/CTL/{+14) © QGRAY
	
+0 ELPHT	 +d ZILPCH	 +a GO_NP3Y +4 UENPCH +3 r^ -
DEFPCtE
	
.+6 I WTCG	 +7 MINBNJ	 +10 IPLT +1l NPLOTS +12 t^
NPLT	 +13
/GEOSYF/{+2}











k L ABS a	 VATL: SNGL.
P SCALARS ANi3 ARRAYS i "Of NO 4API-LLIT	 )EFINITLUN - m X + ' NUT ReFERENCEO
SGRAV	 I LPRT	 2 *KJYN	 7. -
T£MPOHARIES
i .AOOI . b	 f63e -
HLOPRT	 [ NU Ef?PUrW DF°.TECTEO _1
r^
^^ ^ ^EE3 ^_	 Y Y	 ^^	 $IIcy 3	 I
INL LASHELo VOR	 FGRTKAN V•lAtbsl) /KI	 Id:J6 NAv L J.
07910 SUdROUT IAE 	 1NLLtt).tieTMrtSSslvaltlTdi^tlVcJusi43iaL<_sN^at..+CK}
07920 IMPS—MIT RrpL*d(A^M.D—L)
07930 C
07940 C CALt_Ea 13.Y MAIN
:07950 G
., 07960 C 1NPJT NDJAL LOAOS tSiATIC aJLUTLDN) UR NilJiu_ 'MASbtLS LOYNA MIC)
07970 G07980 DIMENSION
47981 LOMA014 /UNI"JO/ MFPAi999) wFFY19491}iFFZk499)
' 07990 LONAa7N IJONK/ A(b)
05000 COMAGN /EXTRA/ KUucXD8010 Ca7Milu,r/GTLJ^irtAV
Oa020 C
08030 L R AU 7. HL 1J ARRAY FRJM N 1Lc 3
08050 IF LMOQhX .Er(1. 1) GU TO 105
OsabO pIEWINJ a
08070 11EAa1	 L81	 11)08080 G
-'i 08090 C Z=RG TriE: MATRICES
08100 C
` Q611D JG 100 N=1pNS3
08L20 TNASblN3=0.0DJ08180 00 ll}0 k=E.LL08140 IOC a(NIK)=0.000
0a150 G06160 C READ :Ht CARDS (TERMINATE WHEN THE NUJs: MiNdt:,R=O)
06170 C08180 103 s► t2ET=	 (694000)
0018 110 READ (5s1000) N <^
1
Csl y l0614x: L=1RL l )=FFA(N.)}r 08193 R(21=FFY(N) f0t3194 kt3)=FeztN} j0815E, R(4)=u.DO013190 .' R(5)=0.D0 L l _} OBL97 i{(b1=0.30
08200 It-	 (N	 LE. J)	 50 TO 14J
Oa2L008220 IFLL.GT .3)G0 TJ Ild.00	 11:3	 I=S sb} Ud230 113 IF(R(I).LT.D.Z00) Ki1).=—kLI)./UkAV
08240. liz JR12).E.J*0.000)R(L)=Rt13OE3250 1Y (RL:3).cU.O.JPO1RId)=t1t1)
08200 11 t3 CONT INUB} 08270 WHITE	 tus1t3I0}	 N@L,tiOt32a0 LF	 it-	 .>.iT. LL)	 %i()	 TO	 2.a7J
08290 IF	 (N	 .vT.= NUMNP)	 tif, Tai .l.a08300 It-	 iMC;pEX	 .hQ.	 1)	 Gil	 TO	 1101 08.310 Dc]	 1.10	 1=1.008320 Ia=+1=IJ tNs l)08330 IF	 (1c0	 .Ll=.	 J)	 uiU TO	 1.3008340 IF	 ( L o'- E.	 0)	 pit!	 IU	 12%)
7 00350 tit Ii.o.L)=t .(1) 4
Os3b0 pO To	 110 ?08310 . t2J TMAy !a( IF-u)=-12411 !0433!30 1.3a LUNT INUE
I
-	 unv1V
	 4.	 Mtt 1. ^^ Inc ^unv nFn v nno.^- ^'ln^Ris.w..a ui n ^ a..^ .,	 _084.20	 C.E	 (1.8430	 140 IF (MOdEX .EU * I) AETURi1
08440	 RLaINJ 808450	 DJ 150 Nr3=1sNGLUr-K
D8460	 tut= tYE0i)*{ htl-f3+1'
t	 08470	 N2=WkOd4Na
OB480	 sRITii (3) {(dtNtLlsfY»NL.N2 ) ^ ►n=IDLE). { YdA^aitt ) oN=N1sNG)
Oa490	 150'CuNTINUc08500	 ALTURTti
f	 08510	 C
08520	 G	 F-RR U ji HANUL1NG08530	 G	 z ,08540	 201r *RITE (6*3000) LOLL
1	 08550
	
MLIDLX=3S	 08560	 GiJ TG 110
6	 08570	 210 WRITC (6pJVI0) NvNUANP
08580	 AO0EX=1
!	 08590	 Gt. TL L 10
08600	 ti
08610	 1000 FORMAT t13)
08620	 4 000 FORMAT C O IN IJ U A L	 L 0 A J 3	 IS T A X I C)	 U. ft	 'y
!	 08630	 X' M A S S E S	 ( 0 Y N A M L i.3' s///.08640	 X3X t 4 140OF- I .3X t'1_L)ALl' .fi 08650	 X2 ( 9Xt' ri-• AXIS*t9XO ' Y-AXIS 6 r9Xo 4 Z- ►X15' ) s/o' hwkatC9 1 ,4	 CASEOV
'OSbdO	 X3(LOX.'F^7RCE'1.3I9X.'MuHPNT'1./.IX1
3	 08670	 .4010 FGRMAT t4(3Xr14J9IPbEI5.5)
Od680	 1000 F"14AT t'0#**FATAL. £RRJR* ** LUAJ NJ.Mz=rt' . 113.' IS ckL: AT4ROm
08690	 X'THAN fHE M8X I MUM ik 0 vI10 a/ ► • (.G.4T1NJE 1.\ JA TA 4HECK i4UDt61
08700	 3010 FORMAT ( 9 0***FATAL ERROR*** NOJL NUAaak' . 110 t ' 1 5 LnRtA7tRtt•
08710	 k' Tri.tN THE MAX1HUf4 NUMdER OF NJUESt 0 . 111. 4 „L,.,sTINJt IN OATA'.
















It{L LA5MLL.F11r{	 FORTHAn V*oAI&ZIJ ^4 43—MA.Y-10 12s3ts P,4uF 1"6
SLALAF95 Atli) ARRAYS _, Dryer IjU = ICPt.ILLT	 fjCr- I 11TI it:! — "A'a	 NAT ilr- )- E.iRCHLLJ
3LL 1	 mt od	 G fl3	 .1 Af11	 A 'KNoLf]LK. a
^N G	 *K	 7 4FMA{NP	 10 is	 11 Iv 12
.SOOOT 13	 .5000b 14 .3dou5 15 .50oo4 16 rasa 17
.soma 20	 .sourjo- 21 .50Od1 22 .S00o0 Zs .IC007 24
.10006 25	 010005 26 010004 21 .10003 AO *L ,31
.IOCr02 .32	 .10001	 3a «1	 34 .IOd80 sa T8A5S 3b
*1R0 S7	 srlc	 40
TFIRPEIRAR1:1r5
.A0010 11l
IHL ^, NI3 EFeRLR:: J^TECT^ ,k, '
lS
1NPUTJ LASHhL.FGFI	 Fe1R7RAN	 /Ki	 24-4AY-7d	 L2. .6a	 r+Atsc 1. VosxLu2E}r'
08740 SjbR : JTINjc 1NPUTJ ( I0*XsYv4sT)
08750 LMPLI%; IT Rhk1-*$LA-HsO-Z}
U8760 L CALLED isY MAIN
08.770 CONA"N /EXTRA/ MQDaAsNTds1FILLtI4J
I 08780 C014ML114 /ELPAR/ NPAR ( 14) iNU)4NPvA16ANOsNEL TYP .NI ► N"2sN3sN4sNSot4TGT -ANCi	 l
08790 DIMENSION X(NUMNP)sY ( NUHNP)sL(NU1-SNP)a1J L NUMNPa6) @ TINUH14P1aIPRC4SIs
OS800 X. 	 H(9)sA( '9lat.11(9}.sLIe-(9)sGl3(vkvC21 ( 9}.CZ2L93sC2'i5^]oi.3d[
08810 x	 91oC32 ( 9) sL.33 ( 9J *b44I5i! sB45(91 ntla40#3 sEI5SL9l aG11 d y l sEl,td
l 08820 A.	 y}sf_13{yl.si:21<(9}sE22(ylsC23(3lsJ=311 711s E3dL`JlsE3:1Lg1siiA4t91avttaL^




0)31+ 70. C---- SPECIAL I UDI: CARD. FLAV3
08890 C I:T	 =	 COORDINATE SVSTP-14 TVPh	 (CC 1s ANY NODE LARD)
► 03900 C E0 n 	 it CARTESIAN
08910 C Ei4.C. CYLINJRICAL idl yH . UENERATION IN CARTESIAN`08920 C EQ*Ds CYLINDRICAL w1frl GENERATION IN CYLINDRICAL
08930 G
!. 039$0 C RGS1 .7N FLAIs	 ICC 6, LARD FOR NUDt; 1lAk	 =	 PkINT 5l.UPY	 n .UNLY1
'8950 C FzQ. s NURHAL PAINTING
08960 C EQ . hs SUPPRMSS S. CONJ PRINTIN3 OF NuDAL ARRAY ` C1f.TA'
08970 C EU* Sz SUPPRESS PHINT1NLa OF 10-ARRAY
l 08980 C EL39Cs BOTH *A* AND #d408990 L'
09009 C








09110 00 100 L=IsNUM1.
09120 RkA+3( 'c+sb3 ALL) sr1 ( LI ss,.1 i (L) • L.14W #C1-j(L) aC241 L} aCZ3(L) oL34^s(L1 n
- 09130 K	 844(1.)sd4S(L)sd55(L)
t 09140 Cz11LJ =CL 2(L)09150 CsI(LJ =C13(s.}139100. C.3,ZIL1-i.2.sif-)
	 -
'r ` 09170 e354(LJ=d43(L)
09100 . Cd y 1` 0 DU 95 1=16509200 Da 9z J=195
09210 RA { I.J1=0.Dul 09220 KULI,J)=Q.00( 09.2130 HCLIrJ1-13.00
f39z40 A.41rJ)=Jobe09260 95 Lh ( 1 sJ) = O.JJ
► C4200 Llls13=G1iLL)092T0 L{ 1.20 = ► 12(11
' 042ti o (.( Io31 = Ll41L}09290 R (2rll=Lal (L)
I,-
IUPVTj LASHcit. *Ftk	 FURTRAN V.DAICjZ1J /Kl'	 Z4-MAY-7d	 1L:3U	 PAGES L-1
093!1 0' CLZ ► 2J=C22Et_1
09310 CEZ0 .iJ=Craig-I093,40. C'{3o 1J =C33(s}
G{3s2J=Cat{LIB0933009340 GS3a3}=C33t^.}093550 C(4.4b=H44(L:J =i
0936.0 L(46bj=d4b(Li	 -09370 (.Iamb3=E354(L.) -09s30 C(5.bJ=B55(R..)
09330 RA(1 n 1)=DCQA(A(LJJ**2
0943a k A I I pd ) =JS I tv t A ( I- I  I*LSIti ( AELI J
A9410 RAta . aJ=°is3lNE2 . *AILJJ09422 RA(2a1)=RA(1r2)
G94s^	 - RALZaZJ=RAE1 III ]
09440 RA(Zr11 =--RA(1.3b











ZtiPUTJ LxShF^ PFL64.	 -fJRTHAN '.V.6A(4j?21) /At	 Zs-MAY-Its	 us c
1
^'
04470 O9a^1? ►tA;.1 r37: p^L[l;'i:L2.xALL:
09590 RA,t3ssEt ) =ULC15FAiLi9 f
O ySOD RAt4sS1 =351rttRit7}
05510 RAFrs41—RA{4s59
.^,a9S2o . f[1.F5s59-kiii4ak,!G953p DX! 96 1=1 0,5
0y54D Dri 9b J=1 a09550 Do . ^5lb 3i =1 vb
09560 5^ts Fc ['F1,v11 =HG.L.L vJ}^RA11sst7Ct:li4sJ}
04571' k£lLia1)-RAi.Ca1}09500 ► t1:11'st)=RH[3.s23(19590 Rbf 1 s.3} =-^fCAL 1^.^2/2+
s0960D A0t2s1} =#MtI*2i09610 RtsLZs1} =RA11 s1)179620 Ro(2s3) =);AtIs31/2.
09630 R8 L 3 s1 )=F3n11 137
09640 32843s29= -RALisz}
1+9550 Rbi30 .39-RAL3s3iG	 09660 ROL4v47 =RAF4i4}
'	 046T0 Ris[^ts5} 1-idRFka37E	 09660 Rfj(6s0 =0lA1495) 1G^7fa90 RFsf5a5i =)lAL$^43 f
09700 1 G. 97 1=1 sz_
'	 09710E -	 09720 U[7 97 J=1 s5DO 97 X=136
097JO 97 >:211.sJ]=ctL1sJ } tR4;laKlzRnifGsJ3
09740 111iL3=E^Cia1} ^
09750 E18L1- 3 -ZeEt 1027
M	 0976.0 81.3i3O=f:F:F 1;, 39 {09770 b2L11-9=EE12s17097$9 L	 LL)=,EU2 >Z}097902 fFs }Ed2s 3}
09500 L 3iLL9=Lei3v17





0N8tiU . G95L ^} =F-F-(5 p W09870 100 lri2lT ECfs : I31 stilt] skl 1 L3_ ) vale (J .7 s 1ijJCj-)	 Cam) s0988(! tE3<LLl sFj3 M) su-s8(LIa"45(L2f^+ n4 CL9 gcab5[L}09690 t75i1)=r1L1!
09900 tilJFk_ I =RugLf l409910 iF.-EMMU *EO. Af Ga-Tut 111
a	 04920 OU 101 L=,4,fWY4L099:10 fOg44^4 i"J1 tsslt_)=ttSlLii 4NtL} I	 ;. ..-09950 111 1t1.ik f))0 15!	 09860 SrRITCLbSi. LLtt1L}sNaLils = 3i1L ) r^1GLL9Ar1 .iLL.7rt-e13L_lyzG26LiscC.a1
19970 4	 Lls^:Slts:7s3G [ LisJs.Lf lssi}l^Lt}sa.5c5'tAvfaSA[i . lses5biLlsst-t.
r	 69981 17	 !, i^SL)119594 a.
t	 10040 L gf^AJ lilt sIUJAL t; UU1sB WAM;:o 414( 15T'.1-AT-:4 ovu* IsIm" wLllt:,tALC	 $Sir-
c
PUJIOTa Va Ttld TjP Of- . 161 LAY	 c
loopfUj t10,020 OU Zol1 U;^I*IoOlSw












INPUT) LAS"k -sL•OR	 F-JRTRAN VraAl a21) 	 /KI	 4S-^Mi4Y-7b .	 12.313 PAGE: 2-1' ri
10024 T( hI)=J.DO10022 G00 ReAO	 t5v30aJ	 1 n x{I1•Yt1)9..t1J
17025 330 FORAAT( 1Je3F7.4I
10050 G
!	 10650 C: READ NODAL POINIS dEGRCt: OF F(1CF-)UA lJ 3Y ASSUAINu THEY ARe 1-kr-E
^^	 10730 L1074C au 1G4 1 =1fNUMNP
10750 DO 104 J=1s4
1	 10760 1J4 Lu(IsJ)=O _. r
:10'761 Z
10770 c READ ANY FIXED NUDE_ NUMuER ANu JlRti=C:TLU +d 1
0771
—y -S	 10850 IF . ( NUMFX .EQ* ' 111 GU YO	 1JS!	 10860 00 105 I=1tNUMFX
r	 30870 10 :3 READ t bs }ot.)	 Ni { IU { NrJ} s J=L e331A880 Io8 WRITE 1622000} -i10840. WRITE 16s2003)
`	 .10900 WRITE. (6.4001)
10910
i
1092o ao 101 N=1 sNUlAH p ±- r
10939 ..	 1' j 7 ivk1TE ( bs2002) No ( IDLNs 1) . t=1 , 6) %X(111 sY(N) n Z(N)
r	
10940 G
10950 G' GL:NF-RAtt. THE NUAHER aF cOUAT LOA AN:] REOdFIM 10
1095 , 1 C FUR A SINGLE LAYER 1'RDBLEM
1	 .10952 c FOR MULTI--LAYER THE PROGRA14 5HOUL4 PE CHANuEL
10960 1
11000 NF-0=0 (^ .
11001 Na.1MNL=NUMNP-1
1	 11002 D13 60 N=19NUHNIs'2
11003 NA=N+ 1
11004 00 41 J=1.2 ,11005
`	 1LooC 02
62063*61
NEC Q ^'= NE0+1
11007 1JINsJl= Ntti4 C
L104d GG TO 61
11009 as 10(N.J)=J h+1	 1101011020 61 CONTINUEuO b4 J= I sk.11021 IF(tu(rgl tj }-•L}	 bbiobb* 04 r11022 05 NEG=NEUtl
1	 11023 IJ(.NL*J)=Nt:Q lr^i Cam!1IO24 .^U TU 64
IL025 ar 1 0[Nls'J)=0
11026 03 L.uNr LNUri	 11030 1.F1101NO)-13 67166060
11034 . 07 NGk=NE4+1.11032
11033 1atN1931=NEq
f	 11034 GU :TD b01103:. 06 IO(N.J1=011036 10('NLs.31=u	 ..
11046 t.J LO NTINUE .'
1147. ^' -
11480 c PR1N1 AA3f il i't INUbX-ARRAY1 1499 .	 .






..f":' .-. 	 -•'•^.. 	 -	 -	 .v.:.. ^::.:t .r.a.3'1...'	 .-L:'a:	 '.r 3 ',	 s l.,_. c:itd..i*r2Lvk^Ev l_13..irse,a..-av^::.s..•y-s r. 3::r^.^u.s:ae4wn .a. 'x' l..r.e^sar ,^'.u.neaiy .^ 3'3i:i^—^..-._	 w.	 -- ',tAe^^.... .w:.	 'SY:	 -..k^.	 1^ L.Y
INPUT) LA3Hr-%-.FOR	 FuRTRAN Yo6Aio21) /IU	 23-19AY—?b	 1.2:38	 PAuE 2-1.
11510	 WHITE Lbs0-004) t he (IU ( 14. Ili i=1s h ) ot*-lfNUNNPl
11520	 ..75 CONTINUE1(53(!	 IF041413EXoEQ.0) 60 TLL 74
11540 C*** DATA PORTHOLE SAYE
11550	 WRITE iN73) ( LID Chi i)r1=1o6)oN=1sNUMNP)
11560	 WRITE (NTS) (.A(N)ON=ieNUMNP111570
	 WRITC( NTB6
 ( Y(r4) sN=1:NUKNP3
11580	 WRITE (FIT&) (Z(N)zU=1aNUMNP)E	 11590	 %RITE LNT8) iT(N)sN=1*NJHNP)
f	 11600	 ENDFiLE NT8





11680	 REW INN 8




[	 11730	 b FORMAT(// I9HIELA5TIL PROPERTIE..al11740	 6 FL3kHAT (F5.1sF3 . l.s9Fb.0)
r•.	 11750	 7 FDR14A7(1.2s1XoF4.ls2Xs13F9.01
11760	 10o FORMAT(1as311)
11770	 1000 FORM AT C AI v1p i AIiF10ol*FLO *JxF)t3 . 1s1:srF40.i)
11780	 2000 FORMAT 1//23MLNUDAL POINT INPUT DATA )
1	 11790	 2001 F13RJAAT LSHONOOE 34 24riUUUNUARY CUND4TIUM CJUr-S ILA
11.800	 X 2JHNODAZ POINT CuuRO144ATES / 7N NUHdkR 2X 1rIX 4X 1h+Y 4X lr1Z JA
11810	 X 2HXX .,X 2MYY ax AtiZL12X WX 14X IdY leg Irli. 12% 1h1T 1
11820	 2002 FLRMATLIas6l5 9 3F1.6) .
11830	 200) FURMAT (//21x1 uENaRATEJ :40VAL jATA)
I 11840	 4004 FORMAT 1//17rf1EOUATIUN NUMJERS/
.	 118b0	 A .3b"	 .4	 A	 Y	 L	 XX	 YY	 ZL /( 7151111860	 E14D
COMMON ULU&,K^.
/EXTRA/(4.20)
HuDkX	 +3	 NTd	 ¢1	 IVILI.	 +1
/EL PAR /( 4.10)
NPAR	 +0	 Nj"Np	 4-1 a	 NvANJ	 +17	 NELTYo +20	 NI	 +21





-	 _	 .^..-.'LS.cf s.a	 1 .-a^.^_-•^	 <i ......-^^_.. _<_1...^em,lT Lisi^..4vi'b:s^Yafit ^ 	e^..^.13.. e.r..aal ^.o.,_^ii5r.^..r.AreYea"^6^-..ae.n.an+ 	 .r -	 -
LNPUTJ LASHEL. ► FOR FURTRAN . V.5AW21I /KI 24-!{14{-l0 12S3B	 PA W: 2- 4
s
St:ALARS AMJ ARRAYS	 i e .1 * 4 ' 14U CXPI- 1017	 Or-FIN1Tfl. N - 11 9"	 NJT . 11._Fe-HE,4LtJ	 1
.SPOZO 1 C.G3 d 610012 24 0 I0J11 2S •lOn1O 26
• 222 27 Z 51 *NUMNi S2 354 04 T	 75
.SO034 76 #N 77 "3 100 •SO143 1.e.2 li5	 I."
.50032 14S *K 146 n S0J3I 147 C13 150 ,SUO30	 174
m 173 e12 215 *IPR 237 a44 140 CJ 	 262
E2.d 344 *NU14LI J26 Li*S .127 ^i34 J51 Y	 373
C2I 374 1D 4L6 L:14 417 *J 441 •50007 442
.50006 443 645 444 L32 466 •SO33b 510 .v44	 511950004 5 .33 RC SJ4 850003 bib E At 617	 .. A	 a41SO OUP 665 *NWAL 6o4 .S000I 663 .5JJ3j 66b i;11	 6nl
*NUKE 711 CL 712 a85 774 •Sao L7 1010. C22	 1017	 .
j X 1041 •5001b 1042. .50015 1043 Rd 1044. .50014	 111.0
.10007 1127 dZI IL30 850013 1152 .10030 1150 050012 1154 .
t .IC005 1155 •SOO.11 1156 01000+1 1L57 *L1 LL6a 050010	 1161	 .
i 10003 1162 *L 1163 4 10002 1164 CJ3 14 faa OLOOD1	 IkJ7045 121.0 *1 1232 .10000 1233 C32 f2:34: *NUMFX	 1?-bb
C. 1257 C. L341 .SO027 1363 n S0026 1364 RA	 1365n SD025 . 1447 F L 1 1450 •30024 1472 4PR4 L,&73 .SOO2.3	 1500
•SCO22 1301 .50121 1502
TENPORA0IE31 O
n A00.16 lt3Zb .00000 1027 GQ0001 16:30
IMPUTJ j NU ^-RR11R5 DETECTED b-
MAIN. L.ASHtLar-OR	 FURTRAN V@5A(L21) /Kl
	 2.3-MAY--7n	 22»38	 PIf6c F
11670 'iJbk0UTINC LAYSrIL11080 1MPLLLIT Rc4AL*tS{A--FLn2-Z)
11890 C
11900 C	 CALLS AYaHLj5TRS[.11910 C	 CALLEil UY kLT•YPE
11920 G
11930 COMAGN /6AR/-A(99Y9)
11940 COMMON /ELPAR/ NPARL14)aNUa1NP*4dAND#NELiYPmNl*N2sN3sN49N5ipMTt1T:.NEU11950 COM14GN /JUNK!	 LT n LF1sL.1PAil^Si.si10}.N6,V7aNb.N9,tU10

















12120 CALL AYSHL{A(N1).A(NZ).A(Ni)tA{N41aNJNNP)12130 C.
12140 RETURN
! 12150 C12160 50 L1 WHITE (fi.20021
12170 NUNm NPAR(2)
12180 " 800 mm =1.NUMe12190 CA Ll-	 STRSC (A(N1).AL19d).Nru.0)
12200 WRITE (6.1001)
12210 0U 300 L=LTsL rI
12220 CALL	 STRSC (A(NlJvALNd).NE0.1)I 12230 WRITE I6s30GZ)	 MM*L.Slu(IJ PSLGL2).Sl%i(41v3Lu{h)v51ti(b) SAL*( U)32240 x	 Sl(ai7).SIG(13) ^Slcaiy)
A2250 C***
	 STRESs PURTHULI<12260 IF(N10SV.9G*1)




12320 2JJ1 FORMAT LJ112330 2300 F6kHAT 1''1S .H E L L	 it L E A e N I
	
5 T R L to b E ''s//o12340 x	 r	 LLEMENT
	
LOAU	 FXX1	 FXXZ	 FYtl	 FYY261t 12350 A	 6	 FYY1	 FXY2	 !-YLl








LAYSML	 LASHEC.FUR FUR'TRAN Y•aAtudll /K1 2.1- )W-7d 12: is PA.= I-I
A	 +V
/EL-PAR/(+30)
NPAR	 +0	 WNW +16 AbAN3 +17 +tEL-TYP te- 0 W1 +21
N2	 .	 +22	 Ni +23 Nk a124 N5 +dS KTOT *26
NEG	 +Z7
/JUNK/(461) _
LT	 +0	 LK +l L +2 IPAO +3 SIG +4
` 746	 +54
	 NT +55 Fib +56 N9 +57 N10 '+60
/EXTRA/(+41




SCALARS AND ;1IRAYS I K *" NO EXPLILLT uEr-1NITIUri NJY HLFLRENLEil j
*HAS	 1	 .50001 2	 : n 503f70 3 *NUME A
1 TEMPGt"ARIES
.A0016 55	 #004)uJ 50 .Q0001 57 •Q13702 60 .00003 .61













AYSHL LASHr-L . FUk. FORTRAN V n 5A(b21) /K!	 da-MAY -- .7 ci	 ka: .38	 PA GE 	L
F
12380 SUhRUUTINk AYSOL-tIasXoY9ZrNUMNP!E 12390 18PLILIT i<EAL*8 ( A-rtgU-L)
12400 LOGICAL ELPkl * ELPLHeuENPRT . vuENPLH*oa=P.:H` 12410 LF 12420 - C CALLS
	 CALUAN12430 4 CALLEa dY 1.AY5HL
f L244J C12450 C'
t 12460 aI - me1451014 X ( NUMNP ] oY(NUMNPJ. 4 (.-iumNN) ► l.JINUMNPsb)s
12461 x	 QX(St9Si ) sQY1 999 ] st7Z(.9Y5^ ) sF1L99$) ► clI[9)sE1t(91e.1247.0 X	 e22{9),Ed3(<J},E31(y}tc3tiyl' ► c3a(517.G44I5)eti45l^}3sa51[y}s1.2480 X	 t 13['x) ^E21(4}o,G5aL71 rTtl.O+)1 ► ^i['J) sn5(St)
12481. LUMMUti /UNlL OG/tFX(S1t]y ) oFFYi9SJ 1 ► FrZiidl )
12490 L09AON /t_LPAR/ NPAR ( L4) ► NNNNil o	 DANaoNri—TYP.NloN4iN3 . N4oN`ssHTEiTiPNEU.
12500 COHAUM /EM/Lt4I24 J 9t1D ►N S ► Si24024 1 oP[24 ► 4).A)UP-4]sST[1,4 • 24),TT[EZ24)12510 COM140N'/JtJNeG/EtiULL4^4]v11s31iKlsl2 ► J2r7Ei^sL:.^^isl3el,JsKsX2oX1 ► Yk ► Yls12520 X	 pXrDYsUXY ► UYXsi3 )CB,HI.UoR1st12aR3sfs4sR5 ► lt6ot27rleb . i#4skll4y
12530 x	 k1NrNAXfNAIFsMTYPoHT1fPErt2 , ^11sFS1 ► Tl ► TesY3sT4rT5sTb
12540. LUMMON /nXTRA/ HOUEXsNTti
.12550 COMMON /CTL/ GRAVE PRTsELPCH.GENPRTsZr-51PCH*Ut•FPLHs
1 .2560 1	 11riCusMINBNU ► IPLT.
12570 r-12560 N2 Nltta#NUMNi^12590 N3=N?-+Nut4NP
IZ600 N4-N3+NUMNP
12610 N5=N4+NUMNP12611 C t^
12620 C. CONTRUL LNFOR14ATION AND MEWIER DATA
I 12421 C
12622 MTYPE=NPAR(I)
12623 IF	 [ MTYPE: • EQ.	 141	 GLJ TO 2001	 t-
..12630 A AU 15s2002) R
i 1.2640 LJOd FORMAT(F13.3)
12650 2J01 NUME=NPAR{2)
L266U NUML=NPAR(3)
12670 wRLTk [ 6920001 NUMEsNUAL.okJ .12671 a:.
12680 L RLAJ THE THICKNMSS AND tLA57-IL PRQP=RT1 = S FRUN TAPE la	 ^-
L266112690 RI<W i ND 16
t 12700 READ LI5)({H[L),HSEL)ttall(I.),E1diLlsklJ(Llj4dl(i-)sE22[t_)oE234L)o
127I0 A•	 E31[L) , k'3z(L} ► E 3311.1.Ci44(LJr.+ ►a{t ]sG^411.) ► {a55[LI).1'=1 ►12720 n	 NUML I
12730 C*** DATA PURTHULE SAVE1 14740 IF (A%j0EX.c q.l )12750 XxRITE [ 1V7tl) 1(ti[^) rHSEL1 rt ! L[L).clt[L) . cl s(L) . tel(L) .E21I1_) sF.2.l12760 X	 (L).E.3L(L)n!,$d(L)sc3.J{L1*G4% ELI mC*,#.► (L)}G54fLJ*U55iL)
22770 K	 J * L=IoNUML)12780 w
12790 L LL1.,4`Nl a-0AU . MULTIP4-IEK4
L2800 L;
I2810 RLAU { 51,1003) EKUL
'G ! 1::821) WRITk ( boe0031	 r-MUL
. 12830
12840
C* #* DATA PURTHULE SAVE! F(MUUEA . E(!.L}
12850 XWkITE
	 ENT01 EMUL.}
AYSHL NA.SHtt- . FUZZ	 FURTKAN Vs5A ( 621J /KI	 Za-MAY-76	 Ld:.3S	 PAGk L-L
-12860	 LI	 12871	 *RITE: . ( t:s20Uta)
L2872 C
12873 G	 ELEAENT AND LOAD) INFaRHATION
12874 t







12890	 100 REAM (3s100b) Ms L1sJ1sKlrLrMLDsML
I2891
	
Lk' ( 14L aLO. 01 60 TJU 11y
12892	 RL:AJ (52100ti) Q1CLE1)sQYII11riJ?CL31)aJY(Jl}^^7X[K1Jrf1Y(K13a
12893	 X	 q K L12)sUY ( Ie) mQX(JA)vDYLJdJ . UXt62 ) sOY(Kz)s











E 13160 vG TLJ	 10-3
€ 13330 L02 X2=Y.1 I L J
' 13340 X1=XLJIJ
13350 Y2=YLK1) O C13360 Y1 =Y(JI)
13370 Jx=L





13570 Y2=Y(J1J A13590 YL=Y(KII ^.13590 .JX =--1I 1.3600 J'[ =-L
19610 JL=l
-1,
1.9620 GQ. TO	 113i
13770 104 M =X1J L)13780 xc=.x(Jl J
13790 YG=Y(Jll13800 Y1-1.61)13610 JX=- L





13862 DY =• Y.:-YL13863 0XY=DX4t3Y
13864 DYX=JY/UX
L.386b DX4=JX**2
131346 11'	 1 F4TYPc	 .s:tl.	 14)
	





AYSHL LASHhL o l:t*
	
Fc.HTkAN Y.SA(UZ1) /K1	 2s—MAY-7tl	 1.Z:a8	 1'444 1 t ---
13871 Ata2= u:aa5( :iY* (R+H ( L1)/tS*)13872 GU TLP 161t3875 L150 ARL=UAo6(uX*c1Y/u *
 l131376 Ak2 AAdS t JY*r)(L J/8.









138d7 FF YLK:J=FFY(K1J+QY{K1)*AR313888 FFX(12)=FFAli2) + OX(1Z)*AR2
L3884 FFY(j21=FFY(L2)+4Y(L2)*AR3
1.3890 FFX.(J2l=FFX(J2)+OX(J2)*AR2
! 13891 FFY(JZ J =FFYLJ2J + QY(j4J*AR31.3892 FFX(K2)=FFXot2)+4x(K2l*AR2 -	 -k
13893 FFYiK21=FFYlKa)+GY(K2J*AR31:3894 FFL( Le )=Fr-Z(l l )13895 FFZ ( J2JI FFZ(.1Z1f 13846 FFZiK4)=FFZIKZ)
13901 IV (MTYPe .ta.	 14J mu Tu LOT
i	 ) 13904 R1=H ( L)1:3965 RZ=1. ^^13906 R3=1./ri( L)
13907 R4=H(L)t 13948 R6=HL1_)/3.
13909 R7=H(L)/6.
' L.3414 Rd=.H(LI/3.13911 R9=UY! 13912 R 1 0=0Y13913 as =ti(L)1391$ id-HLL_Jl2.13915 T3=H1L)/3. --1 5.391E T4=-TL-2.*Tt:+Td139LI To=T4--T3
13918 TG=T1—T2
13919 JP=O1 L39ZO tiU TO Lly13930 1U7 RD=tR+riS(L))/r1(L)
13940 R9=SY*tk+HS(c.)J
13941 JP=l
! 1J9S0 IF	 (L	 .EC.	 L)- c.a.i	 TU	 10011960 L t=L-113970 R1=1H+"51l-11 )*tlii )+u.y*t1(LJ*H(^)1391!0 kZ=R+"z ( L1l+H(LJ/2.
I 13994 H:i-1R+HS(L!))/Hill+u.S
14000 R4=H(LJ/(R+MoiLlJ114010 Ro=( R+n; ( j. 1)s *rltL ) r.,. +r1(L) *HtLI/4.
14020 k7=(k+H$fLlJ)*H(L)/(s. +H(L1*HLLJ /1G.J 14030 xrs=lR+tiSlL1) )*ntL)/.a*+rHL)*H(LJ/12.14040 klO=0Y* L rt+M.. ( L11 )'
lA0G^3 uU TU 10d
14064 AOu R1-K*H(L) +U.OS^tifL }*HiLI .^
AYSHL LASrta-.FGr2	 PURTRAN Y nbAlb4l) JKI	 d.a-14LT--To	 12:.)8	 PA6L	 L-.j
-
14070 k2=R+nLLI/2r14000 RJ=i2/n (,-1 +J. 's14090 A4 =rt Lt- 1 /n14100 R6-kan(1-1/3.+H(LI#li4L1/4.14110
ik 	 14120
RT=asraLL)/6.+H ,(L #HLL.)/12.
^S=r2#n (L)/3. +HL) *H[L3 /12 n
14130 aIa=aY*R
14160 109 Tl=JLtKi[1.O+R4)
14170 T2=1.3-1.0/€%4#0L0GLl.0+R4114270 T3=0.5-1.3/84+10L.GCs(1.0+R4)1 R4/R41432C T•._T1-r.o2Vr:+T3
14330 T--T2-T3
14340 Ta=T1-Ti.14341 t.
14342 C	 1. FZRV 3T LFFNESS ANU STREbO'HATR1CcSC	 4343 C
14350 119 5(
	
1.	 1 1=DYX*(G44(L)*R3*DX2/12.+ci1(t_j*R5fZ.1E	 143b0 5[	 1 . ZI=-OYX*{(G45LL)+G54[LI 	 J14370 SL	 1•	 z)=DYX/2.*(G44[L.1*R3#O.X2l1^.-- 11fc )*f2ss2f [t:1-s[LJ+E IIL1.} 1(1 	 n
14300 X	 *H(L)*JC14390 (	 lr	 4)=JYX/4.#([G45(LI+G54tL1)mR3*.)A-t12.-•[c13( t.lic .i(L11*Rb}.t[14400 x	 LL(L)+E.21 CL) )*H(i.J/32.4-JC44410 5L	 L
	
>ca1 LL) )*Fi(L.)/!Z.*JL
4	 14420 5(	 1, vJ =DY9*(G4b{Lj+GSw(L)]*R3*r]K2/4j.-(Lr121^3+L=211Lj.]*FiLL)1L`.
14430 x	 *JC
14440 aL .Is 7y=JYx/2.*{-644 {i_i#R3*nxs/8 n+Elli_1*a7)144bO `a(	 it S)=OYX*(-(G4b(L)+G5*LL)J/R4*i)X2/.+.+(E 1S( L1*FJL ELI I*RT/4	 1




1,131-0YX*(--IG45ILI+G54(L. I)/ R4*41X2,14:1 [_13LLI+C-31 ILII 14.*RT)
f	 14440 x	 +(E12(L}+E21U.I Mit LIsJC/24'.
S(	 • n 11)=-DXY*G44(L)#K3/24.-{E1.^(L1tESlis1J-0MLL)/24.* LJC .1{ 	 4500
14530 51	 ir.Z)=-DXY*LG45(L)+Gb4{L1)/R4/46.-(Ei4LL-J±i:41(LII*JC*KLL_)/24. p.14520 SG	 1 n 13) =OY.*Jv/L2.6i444(LJ*RZ-JP*LELZLZ)*c216-13«tl(L)/4.I s	 •	 -	 -
14530 5(	 1r14)=(L3X*JX*[G45(L)+GS40-))-OYaJY+r2.*544(L)*R2-tE12Lc.)+E2L.(L)I
14540 h	 *JP*HfLI#DY•*JY/2.}/24.14550 s[	 a.1a1=-JP*0Y*JY* It! 121LI+c2siL}1	 f	 4n.-Uk*(ti4bLL)+1i541L)I/Z+. ..._
1455.1 x	 *JK14560 L I	 L	 =S I I I I j I
14570 S(1.17]=S(1 n 14]
1450.0 S(lslz)=5(1 ► 15}145140 SL	 c	 2]=JYX*lG55(L1*Ti#Rb*R5*JX2/L2	 +-z.31Ll Rt!/s'wl14600 5L	 2. 31ItJYX#{[u43(L1tG54FL:}.)*Ab*DA2/444-{LL3LLJ+l:JIIL)14kd/4 n Ifir-314510 .c	 3LL)*II(L1/b.*JC
s	 1^^6a?O1+t 6.) S(	 dr 41=0Yx/2.*LG551L1*Rb#R5*710;p X2/1.'.-E la  L.3*ftbI+IE23 LLI+E.321L1
14640 F,	 }.*H(L)/12.4JG.14650 St As a)=DYX*IG45C.LIkGb41411*Ftsd0Xd/43.- 	 s(c.J*HLL)/6.*JCi	 I46PU St	 3 n oI= l3XY* GSb(LI*R5*R5*T1 /24.-(EL.. A " )+9' -a2	 -II*H (L1/.14.*JC
14h7C S.L
	 2.	 Ty=L)YX*(-IG45LLJ+G54LL})*R5*JX2/LM1.+(L:l.a1Lj+E31(LI14R7/a.)
14680 SL	 Lr 3 y=DY%/2 a#( -GSS( LI *RS71/K4a ^iXZ/o.+E3ailj #k TI14640 S(	 29	 y]gDYX/4.#LYLXs45(L}tGSrb[L)I^Ft^#3XL/12.-Lr13lL)tr:31(L))+1k271+14700 X.	 i-,;;j L.)*H(LI/L2.*J[. s147.10 5L 2.s01=OYX/2.#(-G501LI*R6&T1/)t4 g ux-' ,'IZ -".1LL)*]<7)+IE2.iILt -,-
147ZU +En2(L) )*"(L)/24.*JC I.14730 St	 .:.111=-Z)XY#{si45 L1+4b4LL) I*A5/4d	 EJ.1[LJaAi1 3	 12•#JLi
ON
I'	 1
AYSIIL LASHLL.FDl3	 FORTRAN Y..Sii( 621) /K1	 2.4- MAY-70	 14:34!	 PAt;E 4 -4
I	 14740 54 2 L.21=^DAY*t-65( LI#R!3*TI/HVA4w-IF-4J	 +E.actL}}#H(LI/24	 J 14750 SL 2.431=.iY*JY/d4.*CC645LL)fGS4LL}1*R5-(L231LJfr 5,a(L- )1/2.)*H(L)
14751 k *JP
-
14760 SL 2,14)=-i)Y*JY*'(tC,4S(L)*454tL))&R5/24.4-tt2atL)+EJZLL))/4b.I#H LL ;}	 14770 X *JN+DX*JX*2x35 (L)*T1#R=/112414760 51 2e15 )=^Ux*JX*G55 It- )*TI*HS/14.-DY*JY*CVd. LL)+E34LL1)*H(L1/48. -
14791 X *JP
14790 SLi ► ld)=S(2e13)}	 14800 st2$17)=3EZs14) -r	
14610 S(2e181=5{215}
f.	 34820 SL -3e	 31=:IY1C#(^44{L)aF^23#17X2/12.}:.ilia 1*rZeflG.)••Lc1.itL)iE^1Lr-)}*41(21
+	 1483C A /6. *JL+E33(L)*.T4A)YX/Z•
F	 14d4a 5( ).	 4) =4)YX/4 * *( (G4;5(L)+ZPS4(i-)	 +c,31 (L) )*RBJ-L14850 r( 111L1+cG1(L)+d.*C39.LL) )#ti(. )/12w*JCtTE2:3Lt.}iE3d(1 )l
.14660 X *T4IDYx/4e
148 5( J. 5)=DXY*G44(L)*F3/24•+(.E.13(L-)+F-31LL.]l#N(L)/12.*JC-E33(LI*Tr4/ `
1	 14620 X JYX/2•f	 144394 St J. 4i)=JXY*{045(2)+054(L)1*RSI49+} L kliGiLa+Etl(L})xHLL)llde*JC- Le
14900 % 23LL)+e32(L))*r4/DYX/4e14919
'
St 3e	 T)'=DYX/2.*{-G4 4L L)*R3#a}X2ld.2.-E11IL)*R7}+LE1^(L)+J:31[; )J. --
'.I4924 X *HL.!- }ld4.*JC y14934) SL J. 6) =iJYX/4.$ ( -LG4btL)+.ib4 ti- )}fR4*3)+C2/1 e.-tm13LL}tEJILL IIoRT1+
14940 X 144(2}*NLLJ/12.*JL b14950 SL 3• dJ=DYX :Sl ( ell(L)*R7-G44(l-)* R3*JX1/b•)/2. - [ElatL)+E.al(L ) ) *4114 1
k	 ► 	 :1+960 x /IZ**JC+E33(L)*TS/DYX/2.
1 4970 SL CE13LL)+Z3iiL))*RZ/4.)- -----
`	 14960. X E2.*E.iJ(L)+e121L)+F- 21(1-"9?*ri(L) *JC/c4r+(E2J(L)+E32(L))•*1:5/
E	 .11990 K r]Y%/4.• C'}	 I"Ca SL 4#11.3=-DXY*644tL).*R3/24.+(E}3(L)+E31(L)1*11LL)/44.#JL'.-1:33(L)*T515011) X /DYXf2a ^ ^ --'i145020 SL .3e14 1T-j.XY*(G45tL)+654(L))/rta•/4d .+(LI4L )+ZZIIL)) -*fl(L)*JC/24.lbo3a x -($23(2)+E32(L})*Tb/OYX/4•
t	 15440 St :ae 1:)} = .544iL)*RZ*fJY*JY/12•+JPsLl=12(L)+Ee-LCLJ )*H(L)*DY*JY/46•-2 r16050 X t2.r(L}+E.r2(2Y)*JP*TL*JX*JX/24*
1SD6Q SL .1.34)=JY.#JY*t-2w6G44LL)*R^t3p*tE12CL)+ E21$+`)1 #H1L112^)JZ4rtJ)C
I507a X *J * Ga5	 +G3	 )- LZs	 +	 2	 p P*TbX l	 (L1	 4tL
	
(	 (2) t3 (L1) J	 Jl24. ;.:.,....1513r30 St 3e16}= JO¢e7Y*JY#LL12LL)+EZY(L-)1*1120/4d.+DX4c JX*(-1G45t L1 +Liz	 (L)
150 y a X )-(e23(L)}P.32(L)1*JP0•T6)/Z4e15toa 5(.S. LL)=5(.3.141
15I€0 S(3e17}=3L3e141
)	 15120 5E.`•.e18)=St3e161. ,1b130 Si 4s 4I=aY.tstv^',sLL)*ha*415*T1$3xdl l2•+c33LLJ*tiff/a.)-{423121+1:42(2)151443 7k }*ti LL}/G•*JCfrEL2(LI #TiJ2)YXf4e
15150 S( 4'e 61=t)XY#1.175(L)+ fao4 L)1*R:)i/ 1^23•+E331LI*41(21/ur#JC-4Ee-j ILJ+eitt
L5160 x L}}*T4/pYX/R•13170 54 4e a)=ilXY*aba{L)*R5#f1b*T1 /d4e+ tt23I ^)+rs214_ID*HLL)/ld•*J4.-t e. LL .1::130 X )*T4/JYX/2.L51 y a SL 7,	 T)-dYn/4.*{-(tiM1^(LI+05421.)1 4415*;J^(t/11.-LE13SL)+k33t1 71*R7I#d
'	 1	 15:200 s< c12(L1tEt1IL))*HLL) 1J4:/2q.lb210 SL 4e 6)=JY)L*(-.i55tL)*tTb*TL/H4*0X2/12.-3JJLLJ*H7)/2.+tL2-jII-)*mi.-• LL --.-:1524a :t ))*HtL)/24.*JC:
.I52JC St 4.	 V)=.JY.X*(-(G45iL)+tab4LL ))*1.2:7 #JXd/246+(L:Ia IL) +"ILt-1 )4H7'/4 4)' Li	 15240 K .:e* L3.7IL•)+r-l,!IL)+LiI10-11*H(4-)*JC/Z4r+LLka(L)+E3GLI- ))*ls! -
'	 15250 X JYK/4.
152 p P S( 't•Sal-UYX.JZ.*l-ti`75(t_)*k5*T1/424*UA41b.+t33LL)*R7)-(E2J(L)+L.SdIL) i. .15270 X 1*01fLI	 Lele*•JLi-E22L L)*T5/DYA/2. I
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	 AYSHL	 LASHMLrFGK	 F'JrZElitiK y .6A(u21) /K1	 2.1-•+2.1Y-711	 12:Jb	 PAGc 1--5
15275
15290 S{	 4.11)=-JX YS( G451LJ+uak(L.)1#+t5/4d++eaa19- 	 +
.. :15290 k	 tjd4 (L I J#TS/:JYX/4*
p .15300 S(	 4.12J=-dXY#GSS(LI*RS*T1/R4/ ej..+L LeJl-3*dik(L)J#H(L1tz+c.*rL-feet
:15310 %	 LJ*[5/i':X/2•15320 S(	 4.1:31-UY*JY-*t645LLJ+G54ILJJWR6#hL(L)/14.rUY*JY*L1~2a LL; +L:32 CL- J)*rl"15:330 A	 (L)#JN/4d.-tG2i1.)#JP*JX*JxfTo112.
15340 S(	 4x141=OY*JY/^:!4*41JN#IEe3(LJ+isJ4(L-))/ 2e-LG4b(L1+G541I-))*R5]*rt(LJ15350 X	 +09*JX/I2a*(655(L)*TI*Rh-JP*c4+2(L)*Tb115360 51	 4sLSJ=DYvJP*JY*(523(L)f032(L..)	 12•*1,:'3*E.220-1*T0




15410 S1	 b. b)= IJxYSC,arRCLI#K3/12,+[331[}*TVI^?Yx/Z. 	 ,
.15420 SL 7. 4)=0XY4LG49(L} +G54(L1)#R5/2g.+LEG3(I)+EaGLL))*T4/Ubh14r
.15430 S( S. 7}=]XY$ G44LL) NRdl24.-L^1J(L$tE31(L1)#h{L1lt4.#JC15440 S( 5+ ci)=-L)XY#LG45(ArJfu"54(L) )1+24 /4a•^233LL]#H(L)/12.#JG15450 SL	 ba 'JJ=-DXY*Gk4{LJ*R3/2k.+LE13LL1tC41LL)J#FILL1124.#JG-[:3x([.1+576/
15460 X	 UYX/2 n15470 5L .5.1J)--JXY*(G45(L)f•,5k(LJW,14/4d.tcJ3(L)*1i[LJ/12.*JL:-(E2a(LJ
15480 x	 tr,32LLJ)*Ta/UYX/4.	 '
15499 SL n. 1I)=-DXY#G44( L.)*Ri/12.+1:JJ(a-)*I3/JYX/2.
15500 S(	 6914J=-DXY*( 445L 1.J+Gb4IL))/R4/24.t(42J(LJ+ :aG(1)J*Tb/DVX/4.
y
(5510 SL S.la1` ;44(L)#H2*vY#JY/1Z.+JP#jEea1^)t23e(L) J *T(e*DX*JX/24.15520 S( 5.14J'-G44(L)*1(2#UY*JY/12.1Jx#rA/t4.#LGSSy(L1tG54IL1t(1:23(LJ
15530 x	 +1--32(L)J#JP*TbJ






f 15560 S(	 b. U)=iJXY*^sSS(L}#k5#1(5#b llld.ttee(1_3#T+^/UY%/2.! 15590 S(	 ts•	 71--I1XY # (ui51L1tGy4LL7)#F?5/ +15.-Li_12L1 )4621 it J)*H[LJ*K/2k.
" 15600 S(	 o.	 tll =-l3kY#LiSS(L1K^*71/F24/2t.-Lcs:i[..J1.a2[L.)}#11[[)114'*aG _
.15610 SL	 {s. 9)= -DXv#(Gob(LJtGlaA.(L))#RaJ93•--;CG.sL3 J+L32(L}1*F5/^lYkl4.t
15620 x	 (4l2(L1+L21(LJ) *HLL)*4C/24.J I5630 S{	 vrlOj=-UXY#455(LJ#Rax•Ti/Ra/24.t( .=.a.al«.}tc`.atlL3)*r1LL1ld4.#.lt--tzcL
15640 :^	 LI*T5/JYX/G.15650 bI 6 •111=-UXY#(G4S(t )+4aALLJ J#Kb/c4r+L=rdLL1+)±32[[51#t5/JYkl^s. '15660 SL	 Lr1^1--!]XY#U55IL)#kdL#T11R4/12.tBeZLLJ*T5/IiY:/2.
15678 S( a.13)=oY*JY*(945(L1t^`a4(L1)*Ra#H(L1f2a.4JP*E22LL)tTb#Dh#Jx/12.1.56Li0 SL	 a.143=1JX4JX/iz•4;I4.55MI*T1#R5+JF3vL2-:1LI#r[.}-UY#JY/2$.*l^iLl*154300 A	 Lks45(L)+G644L) J*R5 15700 S( 6vI	 ^]X#JX/12.#1Jp#<eGLL}*T0-uax[v1*12*9961
15710 5{b.1o)=aLbs13)15720 S(b.lyl-sl6. (-'iI
15730 Sl6.lt3}	 y{b n 15)15740 St	 7s	 T)=i]XY*G44(LJ#Ra/12.+UYx*z11LLI*,2x12.
1 .15750 SL7. t!1 =UXY#(v4S(Ll+t,5h(L)1/H4/^ g wt JYX*Lc ]3 LL }t311L))4kkc. /^1r15760 SL	 7 n 	 `11=^3XYFti94(L1*Fti/G4.-l7YX*Lllit}*^1612aiLi=l:s{LJ¢EJ3{LJ)ft(LLJ!
15770 S	 12. *JL157d0 S[	 7.1[31=J%Y#(ts45(L1ita54(c.))/Rx/+o.-.]X1(CIL1sLL1tE.xJ[L)1*ls4/t.tL^i 15790 X	 12(L)r^21(L))*s1(1_1/1e.*Ja15600 SL	 7•11)=llx7*ci^i41LJ#H3/Zk.-(6330 )+cai[-))#ht(i.J/12.iJG19910 Si	 7,12)=uxY*LGy:.(L)tc,SkLi.ll/R+iab.-lE1tEL}tL21L1.1)sHLL)lle.;-:1c1.5820 Si	 T•1s1=I:lY*JY/^4.*L^2.g6rl4Li.J*LLJ-Je^s1G12LL)fL21[L?)#NLL]/.2a6''
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1bJODj6aru
LASrlc:. . FC.R	 FuRTkAH Y.5Atb21) /K1	 2.r-MAY-7t1	 12:38	 PAGk 1-0
5L T,l4) -JY*JY/ i2•+ktu`°^iL]^b122-.IP *[ Eia[^} +Ed^LI.} } ^^q(L]J4..) - ilXa,lXa:X	 [v4aLLJtGS:tL})l24.SL ?. ♦ 151=DX*JX*1G45LL}+u54[^.)j/24.-.iY*JY*(biCLL}kL:21St.b]i^ii{L)14d.A	 ^k Jr+
517.17)=S 17. 1+4.1
StTri9}=a[TsiS)S( 8s 8)=JYXirC(•SSLL}*T1/R4/R4fJX2fae.t£.iiLt]#eEU/2.)5'L o, sy = +1 Yn 3^s ,#( (G43(L) +GS+s(LJ }1LZ4#J .f^flZ.- [E13'[LytE^l{Lj)#RLi)+
51 Brl O } = VYK1loMeLG5'.i[L ) ieTl /R4/-2k*[}XS'/1,2^ -k.30LL} #Ra1irL523di1i 'c.3ZLL}:
x	 1*JidL}/ld.*JG
St 0tl.1}=&3XY*(G4S( L)+GLF4L l dfR+Jaa.-.3j(L)WrtLiJ/L.*Jk.SL be12) =uXY#G55(L j *TL/R4/R4/24.-4Felt-)
	 te.?} *ht L3/12.#.iL
X St oa13D =#
HtLyy #,
Y/aa.* it22:^tL ] ik3LLL1)a1([L1l2 . tL(i45dL3tG5ALL11/ft4
St ' 9,LR7 =ilY*JY/24. # (tG4'a[L)tG54LL jj lrZa-JE9n [cda[L}1E:32[L y )12e 1 .
X	 *H[L)-L]X*JXr-(i5b(Lj'*Tl/R4/ld•5( 73v1Sb=^]X^kJX +kns'J ( L)#TI/R +4r12. -JP+6^JYfi^r * LE23tL ) i-£32L1- y)*)^[Ljd4a..
506,177=5{8,14}
5{6,181=5[9.151SL ^+• 9 ) =aXY#G44t^.b*Rd/12• +uYX*tiL (L}*R6/Zrtr:1.3{L)t£.^AtLjJ*H{L)/pX	 .*JC+E33(L)*T3/2./OYXS{ '^91JJ =UXYRtti45 [L)iGSi► LL)IlFtal24 • tr[c`lsdi- j*r^1LL]) *R6i^i7Y%for-L£ld
7[	 L LJ+i;Zl{1.)+2,*b.'3.i{L)1*F1tt}112.*JCt$1:,d3LL)tC3,2(L})*Y3/4./
n	 4YX
St ^,E1)=11XY*G44tL)*R3/Z4r+i Eli i-)+E31t-1)*HQLI/ld.*JL-E33LL]*T3
x	 12./DYX
.7'{ y n ic) = DKY*dG4 'S(L.)t[a.`^-Ad7.. ) y1R414 &.$( fr12{^.jt £e1LLD) *H.LLy / 1,Cr#JC.(E23(L)+E32LL)J*TJ/DYX/4.Si y.13 }=uY#JY/12.*(- - ti4+ L 4j*RStJr^*Ltl2L..) icttdL-17fti . i*ti[L) -a1X^k#LA,	 zi46( L.J +E32LL) ) *;JP*T2/d4.Sd 9's L. w1 = .JPSDY* JYl3.* iiLL)*[ESdLL}+L^l { ^ )t+ort .44[L)*R3)-Dk*.d 3S9^X	 ((.45LL)+654 ELI +(Ee4(L)+E32LLy}kJN*T2)114e






S[ 10', 10 )=.)YX/2.* L655 [ L)41 l/R4/-4 etVLjXi / o. *E.13 ( L D*R6-)- ( Ea3(L 'J+E3d(LJ )
X	 *HLJ-.]/^.#JLtL:zz.tL} *TJl^sYx/2.S( 40.11 ) =JXY*1 G45{L ) + G54(L) ) /R4/46. +r3,at L) *+;Li )/6.*JG--tEd4LLJ+E.30(
X	 L)1*73/DYX/4.
St10.12)=+3XY*G55LLb#T1/R4/a4/24o+1423Lt-)# a2LL1)*HCL)/12•#JG-£0114 -
St10r1J) =JY*JY/t4.*(-(G b ( L)*G54 ( L)	 )/2:a#HLE)
X	 -ux*JX*1:22(1}*T2/12.S( 1D,l 4J =JY*JY/ 2 ►^ .*1tt:Z3 {Lj+E.3Z{Lj}!z.}[ u4:ALL}f'^i^s4tL ) a/Fl4}*HLLj^^7X
x	 *JX#1£;22(1)#T2tG55[Lji^Ti/R4J/1Z.









AYSHL LASHIE ,P FCR	 FORTRAN V&6A [ bL1J /KL	 43-MAY -70	 12:38	 PAUL' 1-7
16380 BE 11	 EL I 	 [ LJ+Ls2LL: ) J*T.i/LkYA/he16390 S ( 11r13J=-0Y4:JY # G44 EL I #R2/12 . t1P#ctX#sX#Ec2J1L11631 [L_)I*T2/G#.16400 5[ 11 ► la1=pY4JYR^ (i44LL J #R%t1Le-UX#J %*[.i45LLJdts59 [ l 1^'LGd3 [ tDcJ^[LJ J
16410 X	 4JP*TP-J/;24.16420 Si 11slb i = A*J A*EG45ELI+G544L )+J P8t[G,iEL) ¢Lsc[L ) } ^4Tc1!<4•
16430 S[ilah63=SCl1sS'^)16440 Si 11s17I=SE11914r)
16450 S(11r18)-S(31v15}
v	 16460 S[ le. 121 =DXY*G6u EL I #T1/R4/R4/LZ * +"2 ( l-J*TZx/L3VX/2.16470 S{12.13) = -DY*JY* (G45 E L)+Gtb4(L)J#ritL}lRitZlelfA%#JkRF 2iL3 *T23 lc.
16471 x	 +JP'164930 S[ 12s1a)=DY*JY*LLrA6lL.J+vS +s[L) )*HL"/K4/24
1	 16490 X	 -DX*JX*( La?D(L) *T1/R A JP*E2eELJ*11)./ie.
!	 16500. r`aLl2ak5J =DX*JX# tG'SatL!#T1/Ra+Jrxsxt2Z [ t 7*T L)/1Z.
p	 16510 St12a16)=SE12s13}
146520 5L12si7)=StI^93a316530 SL12rlriJ-S[lxsi5l
16540 SL 13 * 13)=JP#DXY*E2L(L)*T1/4do+JYX#u44LL.) S IR 1/8..16550 S[13914)=JP#DXY*E$2{LJ9TI/goo-JYX*"4 ELI *R1/3.+(64S(L3+1204 EA- IJ*riELl
16560 X	 pl16a*dG16570 5( LJ.LS: = JP*3XY*EL2(L:. 1*T1/96. - t445tL1+554&L))*Li(L} / ho. *JL16SLL0 SC lis lo )=7 f 13^ l3):16590 541.3	 173=StL.3s 14316600. SL 1.1	 L431=5(13,15}
16610 SE 14 x14 )=JP*DXYvff2ZU-)*Y1/40 .+JYX4G44(& -JBL31/F3.^L1a^+S3L ) ^La54fLl)16620 x	 *HCL)/ds#JGfCs5S;L1 Tlla./DYJL16630 Si 14x15) =:JP#aXY* c22ELD * F1lX76. + in4yEL } uS+a ( t,1)*riEL}/ioa*d4^ WSEL-b16640 X	 *T1/LJ./OY.K
16650 SEk4r1b)=5(I3rk4)
16660 Si14s1T1=5;14s14A .




16720 0116.161=sE13:13316730 S['lustl3=SE13r1411tsT40 SLlc^rltl)-? SE13.L^)	 .
16750 StIT.171-S(14914116760 SE17p1tS}aSi1491a)
r	 16770 5E1n9161=5415915)16780. 00 111 J4=1.1816790. DU
	
Ill Ka.= L a 1816800 111	 S1KG.JC)=S(JCmr.Gi1681,0 L.k l =L	 -1682C1 Do 44U 1=1.9
16830 00 339 J=lsltl
16631 349	 5TLLsJ) = 0sUs1
r	 16840 IF L MLO *Ed* 41 UG TO 53416841. If	 EMCD aLQ. .31 Liu W 33116B42 IF	 ESLD pfa. 2)	 OU TLi .33Z
16843 Gu Tu J33
16840 33l	 ilx--ux1DB4^ R9=-14916840 Fsl0=-Jtlrt1684 T S[3	 T,,J 3a.s
r w.,
Cj
e AYSHL LASHELor-OR	 F'uRTilAN V.SA(. o2l)	 /K1 da-n4aY-7 a	 1c:JJ1	 PAut 1-a
' i 1484U JJ2 DX, -Uk.
16849 Go TJ sya
16850 3S4 RS=-R9
F 16851 R1C =-Rit)!6859 3JS ST[	 ! n L)=-^11dL1/UX






' 16.912 ..( 16420 5T[J': r7)-aT{ 1 .11 -_—^--P 16930 S7{dv8),5Td1eL}F 16940 ST(2o.')= Ell(L. J/OX-t13tL)/J1'J
16950 ST12s10J=-El2{L1/R9*E13(LJ/0X
16960 ST(2.1IJ=E131LJ/R9
16970 STI2 n 12)=E1dU-)/RW.16980 STiZ*1.31=JA#EIZ{LJf4./(R+HStL)J .169SZ STt2 n 141-J1J*STt2 n 13)/2*
E 16990 57[ J n l i =^E21 41:FfllX1700C S7ts9d}=-ce.atLJ/iDX
17010 5T13931=E2 II LJ/3k-Ed!3tL1/PL017020 ST(3.4}---E24LL) /Rl 0+E23[L1/0X
17030 STt3r5J=E23(LJ/R10
17040 SS(3r63=i=,!2{L)/R IO17054 S143r13J-JP*k2^1L1/4./R, Q Q
17051 S[3ad4}:yFi3a44)^2.
i 1706017070 ST t4 a7)=SFd:irll b^ _$FIS1st!)-STd^ n 21
170110 53I.bv9}=Ecl(L)lUX fdStLd/R9 d17090 5T{kri01=-r2 {1,1 /R9+E23IL!/t)x17100 ST [ 4.i11=?_J [L} ♦ Rg 1^^ ^'
17110 5T(4 n 12J=E44(L)/R9 iIT120 S7(4r1^J =,JA^t=Z.:LL1 /k./^Ri1i5[LJJ ^17121 57.I4.d41=ST(°1s13112. ^1 ^
17130 S:TI5a11=-EJ'1IL)YDJC171$0 5T 15:2J =-E3s[LJ,?DX -ET150 5T(5 aS) = .i:altLJJi]X--ES4[LJJ13L[e ^




17190 STL5.l^J=JlS^Ea2[Laf4./d17191 ibT(5 n 14) =ST(S..1J)i2.
17200 ST(b n 71=STtbv11 11721.0 ST(6@d) 6T(a n 2J
17.220 STCl^s9}^caitLl/Jx^L'33iLa/Fta - —17230 STIas L O) =-End{v:)/H9+EJ3(L1/OX
17240 ST[4.11)=E3atLWU917250 ST(o n l2j=E32IL)/Hq17260 STib..1:3)=JYitJ2tL1/$./(R+Ha;L1:D17;61 STIn , Iw}=5T t6 n 11/2 n
1x270 UU J48.14JA=1 n O'17290 34'c t). ST 414 JA 151=5I(M JA. 14)






..^....J ^^ ^^-.0	 ^.--,^..1	 L;..,a	 t.-..^J	 f	 ^	 i _	 --1
	 ^	 1...^.J	
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'
}
AYSHL. LASHLL • f-(JR	 t:i+RTRAN Y.al1(a21) . /KL .:	 a-14AY^-7a	 12- id	 rrtnuc :I.--j
+ 17293 :J41	 57(HJL.HJq)=5T04JCs14}17294 QU .:14ts HJ=-L,o17295 3+46-	 ST:Q4JRs16)=5TV4Jr-s1.1)17.200 ST17r1J=-•i53tLJ /2.3rI(L)
17.310 STt7.2)=--GS&IL)*R9/a./HtLl.JRIC







17380 57d7s43=37[fr7)/dw17390 S3I7s10.J =ST( 7*81/2a17400 STI7 ►11)=ST(7s9J
17410 ST[7.12J=5r(7r10)
t 17420 STL7r133=-G54(LJ/2e /ux17430 STi7r1^b3=-GsSSLr.7/2. /RI.VGb4L[ )/'^' ► lr7X
17440 ST(7r85)=Gbs(LD/2./FfIC.'...17550 STL7r1G)=ST(7.13)
17460 Sr(7r1T.)=ST(7rI4) --17470 ST[7slt0=5T(7rf3)474a0 5rddrl)--G`a^F(LI/23kf[LJ17490 Sr[F)s21=--c"s55(1.)/2./ei[L137sa0 S&'f13r3.) ^-Sr(±ss1J/Z.
6 175L0 l3TI8s42^STtd42)!sr17520 ST{ds5J=STL8r3117530 Sr [8.63=STt8r4J175Ag - ST(Ss 7)- •-ST[ 8.1.)I7550 S7[lJs8J=G55LLJ*R LA/2 /^i[L)/A9f7S60 Sr18r5^)=sr[5^7)/Z.
17570 5TI3e10')=Sr[3re)!2s175110 5rL&s11)=STItis9)
17590 57'[3,[2}=JT1Hs10}
1740p 5TiSxIJ)=-Gb4[LJ/2.l13X17610 ST1691 4)=-635C }./d./R5i4:^54(LJ/2.OUX3.7620 5T[ar15)=655	 /2./R-11 I7,630 5T[8a161=STL8.13.3 i17640 5r(ITs17J =ST I8s14
17650 S7it1s1d$=Sr[8sd^}27660 STIVvIj=-G44(L)/2./tf[LJ
-
17670 S7(9s2)=--u4PiL)WRy/-a /HLL)/121017680 S7(9r,J3=STL 9  31 /2w
. 17690 al[9:r4J=17[972)/2.
17700 ST 1925)=ST[3s.3! --
J 17710 ST(9ob)=ST(9r4)17720 57L9 Fir) =--ST[9sl! w17730 STtYsta3=u4b(L.J/2*l/ML1
17740 9iC9.y}=^7t4.7!/2sf 17750 57Lyr10p=5T1'is8)/.2.1776 p` 51[9s11) =5r[S^rJ} -17770 _57 [Ys11J=STI'3s10)17788 57t9*l iJ=•-G44(LJ/2./0X C7'
^ 17790 S7 d'^s14)=-la^yStL)/^./rti^ttv4^►.4t)!2./^]X 1 `q17800 S3 [yslb)`=(S4•s[LJ/dn/110 ^^t










^_ ^ 4^4sMw^  .. .. ^
	 ^	 W^	 ^  .. ^	 f....r.^.i 	 +.^•^–J - ^^
(^.r.w^;
	 1^y,	 Imo, ry^4.^.•r.J	 1•.^—A-	 ].Wry! 	 :	 "
AYSHL LASHr-_sFUR-	 FORTRAN V• SAC ud!lJ 	 /Ki	 2:)-- MAir-7zs	 12:da	 OAum I— lu
E	 ^ 17830 ST19sln)-5Yl^dat5)3G 17840 C —
17850 C 2 n 6ET GRAVITY LOAU r4A(AICeS ' LJUAL ZCR.J
17850 t r1 7 T870 LXJ	 $50	 1=11,16
17880 D[I b5o 1-=1s4
17890 SbO Ftl*LJ=O.JO
17900 DO 37S L=ly48
E 17910 375 XM(9-)=0*JO.17920 00 370 s.=lsFs
1 .7930 00 376 J=1s9
17949 376 TT[JsLl=3.DQ1795;. C.
1.7960 C d. FCRH Lor-ATLON MATAJX ANU C04PJTE oAida W Il)Trt
.17970 t: [f
173180 Do 460 L.=Is1 c
1 17990 L91IL'1= 1J( 11 aLl !r 18000 L8 lL+2) 1D( J IsL) r










18130 NS=g'lda4G IF 1.i aTs ELPLITI uU TO 408
18150 WRITE (6s2007) "aaM
28160 IF (ELPCH) WRITE (ILs2008) H*M+	 @US
19770 DO 406 L=1sN5
181110 IF (.&LPCHJ WRITE S l I o20O9} ( ST(L*Kis)'.= 1 rN0)
3 18190 406 mURTE (6.20LOJISTILsKJsK=IwNDJ
18200 IF ELL$3CH) MRRT1; L 11s20O9 3((7T(LsK) iK=[s4 ) ea- Lo.NSJ18210 MRLTE 16* 201-l)((TTIL%K)sK=4s4)rL=loNS)
111220 408 CALL	 CALdAN	 ( i4t3At4J)st4D 1FlLMsXJ4uasPsNAsisat49ti5)
i 10230 NTI=L
18240 IF I M.INONJ *EQ& 41 uO TO 409
113250 NTl =4
1.8260 LMII =L.MLI } +LMtz)*LM(13)18270 LMJ1=L)413)+LM[41+LH(14)
18280 LAK1=LM(S)+LM[h)+LM(1S)
--18290 LM12=LM(7)+LMLd)+LMtI61[8300 LMJ6=+•.M(_9)+LN{101+LM(171
„	 J 18310 LMK2=LF1(IIJ+LM(IZ)+LH(LB)
18320 IF (ILMII *LMJ1 *LM KL*t- [12*LNJ2*LHK2I .Ntc. Ob
117330 &WRITE	 ( .3J	 11 rJl sKI*IdaJ;2sK2
18340 409 LUNTINUE
1 10350 IF	 (INLT	 ."T. u)	 WHITE 113s *') 	IlsJls & lsL4rJdstn2
I83910 tl- [ N(3_,)Ex. C U.0)	 .ill TU 410
I S JTG C*** DATA PORTHOLE SAYE





AY%IL.. LASHF-- & FUR	 FURTkAN Y.5ALu2 1) /Kl	 d3-•.MNY-- '7a	 12: 3 6	 PAGC i.-€1 } '^
f18350 60 T.. 420 r18400 410 COAT INUE
18410 MRL7E.LNIItNQsr4SaLL14IL ) sL=l ► N1? ) oLCST{i..t3 sL=1,W5	 ► KC	 IsNOJs18420 X C CTT CL ,1C y sJ---I	 S),K=114}
(8430 C
i
18440 G	 4. CHECK FOR MORE ELEMENTS18450 C18460 4e0 CGNTA14UE
184.70 11RIT>=Lb ► 2004 3
	
M 911 ► JIaK1 , I8,J4, Kj!iLL10N.7.IF
4
L
1 6 90 IFtN .Ea. NUM1L) FIETJRN18520 3L}	 TCr	 1•:13
18530 G16540 1043 FORMATE4F10,13:
€115512 10015 FORSAT6415piLI)
1855 1 1006 FORMATS L13Fq.2 D
18560 2000 FORMAT [ ° 18 H E L L	 E L E M E N T a	 //,
18570 X	 • NUMBER OF SHELL ELEHENTS =' sl$./s
E 18580- - x - -	 NLlMH1:R OF D LFF - o 	I.AYGRS=' s s ISst ..	 - - -	 .18540 %	 '	 RA0IUS= ► sl-33.J)18600 200.3 FCjRASATC!/12511 ELEMENT LUAU 901-tIPLI Ri ( r-OXs1HA * L44vXHs{s14xs1F{C,18610 X L4'Xs10DP/6n X-O1RskF1,0.0 bY1 Y-0A; , 4F13 .1/ dh l-.)IFtv4F10.I/[ 18620 X btl	 TEMP94FI0 n S 4
186zo 2,004 FURHAT ( 815sI7).
I8640 200a FORMATL/0/41H1
	M	 11	 Jl	 Kl	 IL	 .i2	 42 LAYER	 LAW )1865. 0 2007 FiOR14AT 1 0 ONUM IJER OF D .ISOLACEMENTS Part =1..EMENT LND) -' s13*10
18660 x	 00NUMBER GF STRESSES PER ELF.ME41 LNSl
18670 X	 k 0ELEMENT STRESS-JISPL MATRIX 5 1
18680 21109	 FL-RA{ AT	 L 6 EL EMENT s ► IJ	 Nil= 9 ► I3s ► 	145-2t13)
18640 z009 FORMAT .tCIPSE10r3})18700 20LO PURMAT 1 /9 ( 1F{ ► 1P10E1.i.R 1)18710 201 1 FORMAT
	 L s OEL_EMENT FIXF-0-14UDE STRE.S,ScS s s1a LLt{ s 1N4E13.4))
L8720 f- ND
COMMON HLOCKS
FFX: +0	 Ft- Y	 +3716	 FFZ	 FT'v34
e
/El-PAR/f+301IIPAR +0	 14hN14N
	 +16	 MaA14J	 $17	 ;aELfY.s	 +ZU	 631tttN2 +22 '	 N3	 +23 .	 pi 1+	 +,24	 H5	 +,t5 	 ATOT	 +mod
NE43 t27
!'=yf 1+4053'
-Lm +0	 No '.	 +30	 Na	 *-I I	 3	 ra d	 P	 +243L
x 1 +Z532	 ST	 +2(x11
	 TT
- /JUNIClL+150} -	 ---
EMUL +0	 11	 +40	 11	 +41	 rrl	 +92	 12	 +43
.12 +44'	 K.:	 +45	 L	 +-+ 6 	 H	 +47	 N	 tSJ
! +61
	
r	 +52	 K	 +53	 A4	 +sal.	 xi	 +50Y2 +60	 Y1	 +t,2	 Ox	 +D$	 .3Y	 *Db	 DXY	 +70DYX +72
	
UX.:	 +74	 14Ci)	 +76	 RL	 417	 Re	 +L31pa +IO.a	 R-i	 +105 	 85	 +1 07 	 A6	 tl11	 k7	 +1115 i... . .:_ ,
It8 +110	 K-j	 + 117	 RI0	 +Lzl	 J41 .%	 *-1 .44	 MA A.	 +lsv
f;`0
L^
•mod,-^^y^Q^,. 	 .+y,/^....,'	 l..`/ 	 .^ v.... r	 - i 	 x
FORTRANAYSNL LASHLi- * FQR Y..aA1b211	 /K1 23-MAY--7b 12:48 NA64 I-le
Y NDLF +129 HTYN +126 ATYPa A4 e-7 H +1Jk) 111 +1.14
` Al 1.133 T1 +134 T2 +°L36 73 *-L4v '"4 +142
75 +144; T6 +146
' /EXTRA/1+2)
MODE X +0 NT b +1..
i	 t /GTL/C+121GRAY +0 ELPHT +e- LLPCH, +e ..I., ;i T +v 6dNP4H +5
W
F
DEFPCH t6 -9TcG +7 AINBIqu +10 1PLT +11
SUBPROGRAMS 4LALLEp
" OLQG* CALBAN DAO&.
SCALARS AND ARRAYS i 19041 NQ EXPLICIT DF-F 1N1TIUN - w 6a . tiJT kir-Pr aENCEO 1
a5n020 1 *jp 2 ikAr23 3 AY .10030 472..1E22. 3724 xz *HJD 3741. *LMKd 3747 XT1 .50034 3T50 E3y 3f51 aS60.3:y JM7 as J774 .SOCJe 4010&50033 4017 *TtuA.%p 4(320 .S0030 4021 H 4022 ox 4044 -E12 7762 4MJA 111004 *LMK1 !0005 *Nr 114 10006 *JC 10007
Ek3 10010 *MJE 10032 G54 10033 Y 1.00b5 *JY 10056
*ARL 17057 1J 10061 Eli lOAbZ *L1Ld Lu 104 .50007 1010
.50006 2010b aS00Ab 10107 G44 10113 .aiDO44 101.2 .50003 10135
4J% 1.01134 E31 101:35 .SQ002 10157 *taJ1u. lu 160 FZ 10161iE .S0041 14077 ..SOuOO 14100 *NT1 14101 *14UI4 14102 G55 14103 ^^--
*L1411 I4l2b 4,HL- 14126 .50017 141e,T X Iy- 1sC .SOOlb 14131
*AH2 14132 050015 .14134 eS3024 1413b a1UJ37 141:sb t_21 14137
•50014 L4101 .10000 24162 .50012 14163 *AJ- 14lb4 .10003 141b5
050011 14+166 .10004 141b7 *LAJZ 14470 .SdOlu 14171 *L1 14172 -
1 .10003 14.173 .10002 14174 .30001 14176 3•► :) 1y17b QL 14220030000 20130 . t-.b-t 21]217 .50027 X161 .50320 2C 1n2 Soo2b 20103
Ell 20164 x511,124 20206 *s-d4.11 20207 b3JZ .3 x(J410 *KC 2021i
- .S0022 20212 . SO"I 20215
TEMPORARIES
aA0016 20407 000000 , zU410 .a0001 204LL .Qt)J3a 0412 oQ0003 40413
AYSHL i NO LRkORS OETELTED	 I
}
L __i	 L	 I	 1.....a .	 i....:3	 4 v_1	 L	 _J	 1 :_i	 f _J .^^ ; ^.I	 L ._.. ,7L^
FS}tINjp LASH [1.FfJR FORTRAN V.bA(a21) /Kl	 2.3—AAY —I6	 12', 38	 .3AGr L
!f
`
k 1873G SUBROUTINE PRINTU 1SsJ . F.F:iL:i°Isi s ILO.a n , iJ^INPyLL, Nc^Ll74K•Nt4sh5naiiT n
IB740 MCI)@ 18750 1 1MPL LCIT REAL*8iA—H . 0--L1
° 18760 REAL. FR -
18770 LOGLCAL ELPRT°EL .PL&i*GENHKT90ENPCrisJEFPuH
18780 C





` 18820 C NU=2	 DYNAMIC SOLUTLON
E 18830: C HQ=3	 HESPUN;SE. SPE:CTAUK ANAt, . Y:al,3.
r 18840 G] 18850 DIMENSION 1r?{NJHNP. b ) . O{6) n F(NSt3 .LL}.F,d«,1L[ii }18a3b0 COMMON /CTL/- GRAViELPR7' n ELPCH n GENPRrgaENPCd . UEFPCt1123870 t:
18800 C READ THE LD ARRAY AND TliEN READ THE 5GLJTIUN INTO CORE
18890 C
E 18900 REWIND 8
18910 IF( 'U.a 4. .1)rcEw1N0	 7
18920 READ (81	 Ira
18930 REWIND NT
' 18940 IF ENO •EU. 3) aF-FPCH=.FAL.SI=.
. 18950 IF	 (NO * GO.	 '1)
	
GO TO I10
18960 LF-iMQ.NE . 33 READ ( NT) FRE Q
16970 IF [ MO .CQ .B} AhAa 17) FRIZU
18980 IF1AQ.EQ.a) READ ENT)
1$990 TPI=8.0004DATANE1.4001
19000 OU 100 N=1.NF
19010 FREDEN)=FRECEN)/TPI




19060 00 120 N=I.NULUCK
190TU LF04tl n E0.3) Ha-AO(7)
19080 READ ENT)	 ((F(J.K).J=NS.NEI n n=1.LL)
_	 r 19090 N5=.N5—NEdrs
19100 120 NE=NE—NFt]d19110 (.
19120 G Psil.%3
	 fH1-, UNtsE.STRALN1=0 HOLIES° JISF'a_ai ci'_riT5/kuTAI.1LNS
f 19130 L19140 DU -1W L= 1.L.L
-
19150 GU TU LLd0y1,4u n L501aMW
19160 1JO WRITE (n.2000)L
19170 WR1TL (ua80d0) '—
19180 GO Tu IbO
19190 140. FH=SNuL-(FREu(L) 119200 WRITE 1b.20101 L.Fftt 19210 WR I rG 16 n zoia}
19220 GO rd lud
19240 150 FR- :iNuL ( FA2--Q(L))
1924. 0 If	 (L .LT. LL)	 %RLrL (6yLOG71 L.FrIt 19250 1(-	 (L	 .Lj.	 LL) . WRITE	 ( 6,2113+)1
L9240 vIHITL . ka.LJJ01
19270 1u0 OQ 1d0 1^IwNUHNP -
192110 IFL.0=u1 ,^_
Uti
PRiNTO LASiIEt_.FOR . FORTRAN V.5AI621I /K!	 -4AY-7a	 12: 3o PAat:.	 1.-.I
19290 OU A70 J=L`sd
.L.
19.300 D(J)=0.000
19310 N=IJ(1.J!19320 IF LN .Ede 01 6U TO 174! 19330 I . F(N.i-:T.0)NAP.i=-N
f 19340 IF(N*LYe3)N= IJ( NAPV.J)19350 IFLG-.119360 D{J1=F[N.t_)
' 1,9370 170 CONTiNUr
L9380 IF	 L IFLu	 .ku. J 1	 .+u	 Ed 1tsU
19390 WRITE	 ( us,:0D0)	 1.9019400 iF	 (JcFPGrI)
	
WRITE	 (I l a20001	 I .t. 7a
fj 19410 160. LUNTINUE ^T
! 19420 IF (D FPC") *RITE [11.CO7A1
s 194.!0 190 CONT lmtj=19440 8000 FORMAT ! ' L5 T A T I L	 A N A L Y 5 I 5' .//s' LLtAU CAS0 a 157
19450 2030 FORMAT {
19460 K60015PLACEMENT3/ROTATI ONS OF UNRESTRALtbED Nu Dr-S^./!s
19470 X'.	 r4uUi.	 'sd(leX.'1G-^.12X.'Y-'s1eX'.'1-'1./r19480 X'	 NuMmER' a-i(3As'TRANSR.ATIi1N" l.A(oxs'iia1TATLaIV' I )
1 19490 2010 F6kMAT (' I.1 - J A &- 	 A tH A t_ -Y S	 I V r/t n '	 AuJE NUMBER	 .1,5/•
I9500 X	 '	 FRtOUENCY='.iPGl3sts.' HL's//.19510 %	 '' F-IJENVELTURS NORMALIZkD TU A JNIT ,LASS. MATRIX$)19520 2U20 FwRMAT( 0 1R t S P U N 5 k
	 S P E C T R d A	 A N A L' Y S L 5' .//. -I 19530 1i	 '	 RESPONSE FUR MUDE2
 a 1S. / r ° F pit-JU=Nk-Y=' s LP61 • f• 0 s'o HL O ) 1-d {^19540 2040 FUR.(AT (° Ik Z S P U N S F-	 5 P L C T rl J A	 A N A L Y S 1	 5 6 9//. ^t19550 %	 ' SQUARE ROUT OF Tr!!= SUM OF THm SQUA&=zp OF THC 4 a --	 -19560 x	 •	 NODAt_: JEFLEGTIONS n ). ^d ^•
19 .570 2054) FORMAT (lo.LA.lP6014.5)
19580 2060 FORMAT	 (4I3a2X.1P6012.b1 F.d
19590
19600










SCALARS ANJ ARRAYS l 1'*" Nu EANLLLIT UEFLNITIUN - "X' n
 NJT ka"FtEkEN-E.) 2
*TPI I rK	 J	 *LL	 4	 *NEVJ	 5	 *-NS b
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.SuUU!3 20 J'	 2L	 •iO004 :35	 *N:ij	 34	 w:.00d3 if ._ -
4NE 4%) •.SJJJ4 41	 .5400[ 4z
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SESUL LASNtL •FOR	 FUNTRAN V.OA(bd1) /KZ	 2.1—A3Y --7d 	 12:3d	 PAuE 1
R
10.620 SUO RLsOTINE 5ESLrL ( AsESr14A4AshEJs)4ArNJsfraLJi.M1siYEQbsNAV&)41$N$ILPN --
19630 L	 NReDsNLsNR)
19640 IMPR 1C1T REAL*13(A—tl.0 —Z1
19650 C
! L9660 C CALLED UY	 St}LLiQ
19670 G
19650 i7IHENSION A(NAV1 rti(NAV) 9)4AXA04L)
19690 C
E• 19700 MH=1
19710 MAZ=MA — 2
19720 IF (HA2. E0 •U) HA,2=1
O
----
p 19.730 1NGA2.EQ 1
19740 NWAFNEQn*MA
19750 NTd=1MA-2)/NE0F) t 1
IE
19760 NEB=NYd*NEQB —.
I9770 Near=NEd t NEQeI19780 Nwv=. NEQRi*NY
19790 ' NWVV=NEiiT*NY -----19800 G	 .
E 29810 NI=NLt 19820 N2=NF4
19$30 REWIND NST EF .E 19840 REWIND NREJ
19850 REWLNO 441
y _ 39860 REtu 1440 N2 }_19870 C
19880 C )4ALN LOUP'AVER ALL aLQCKS
i 19a90 DO 600 NJ=1sN0LOCKF) 19900 IF	 (RiJ•NEsI). GU TO 10
19910 READ (Nsr1F) A










19980 d DO a L=1sNV




(A(KK ) sK=:3sKk)_20020 RETURN
00030 10' 1F	 1NTR3 * kQ.I.J	 Lit)	 TO	 IOU u20040+ Ri--WLND NI
20050 REMIND iva
20060 TREAD	 ( NI ) A
20070
20040 G FIND CO.UMN HL1GHTn
20090 100 KU=1
20100 KH=: NI;NO1MA9NLUd)
201.1U HAXA(l)=1101;U 1!u	 110 N =2sHI
20130 1F	 (N—MA)	 L20sI2O*IJU.
20140 120 KU= KV * NhQRJ f%Olt2a KK=Kt) k
20I6U 64M=Mlt4J(NsKN) - --	 --^-20.170 c;G To 144
4	
.,	 r	 -.. -. 	 a	 .,._  n. ..- ^ e .__	 _. _ _. _:..R. Y'^i:Y d ^._ _	 ^aa.a. ice.	 .rr_...	 .^f[a^.0 .a. _ a.	 ..^a.ryyi r-r	 - tr^1S. •.118160' -^ ^c.^ ^r...^..wL.^ut .:iLUi^..rY`MYS•'^^•fr.Yl^:^ 	 ..1	 L	 Y 	 S 	 Tie -. .:aow^W.r[Ir•a^	 —L'lli.Y"	 —	 Y
•1
1 SESpL LA6H6LsFUR fLiRTRAN dooA( n21) /Kl 1-1
24180 130 KU=KU + 'I
F 20190 %K=KU20200 IF	 IN—NdOU)	 140a140t1.kb20210 136 MM=149 - .L20220 ' 140 00 160 K= I s MH
1 .20230 IF.(A(KK))	 1I0v1b0s110





172s174s1:7420280 174 KK=(hJ—I )*Ntt14f + 12.7290 IF	 (KKw%iT.NEU1	 GO Id' b-30
20300 WRITE	 (6.1000)	 KzC
':	 3 20310 STUD20320 x172 KK-(NJ-1)*NEUU "^ 1
20330 diRITe	 ( 6oI010)	 KKIA(IJ —
.20340 Ci	
! 20350 C FAvrornzE LEADING t1LQC.K20360 17b DG 2110 N=dsN1EQa
20370 NH=MAXA(N]
20380 IF.(NH-N) 200a280s217
1 20390 410 KL=N + INC20400 K=N. --
20410 0=0.00.
20420 DU.220 KK=KLs.NHr1NC
1 20$30 K=K — i r_
20440 C=A / AK) /A(1:)
20450 0=,3 + C*A(KK)20460 220 A(1r,K)=C
•	 i 2047e A(1d)=A1.14)	 -	 D20480 t.2049 13 IF	 (AM)) 222 * 224@,dJU
20500 A24 KK=lhJ—L]*NEOH + N
i
) 20510 LF tK%'(.%iT.NEO1	 GO TO .540t 20520 WR TE 1891000) KK205:10 ST11A
20540 1,'22 KK- ( NJ-- I ) *NEUB + N
1 20550 WHITL Io P1010)	 KKTA(h)
2056;! R:
--2057,1 220 1 L=14LuLi
20580 oU 240 J=I#MAd
1 20590: MJ=1$AXA ( N+J) —	 LL20600. IF	 (NJ—ft)
	 240. Z Ak).2tsv -	 .....20610 2d0 K1J-Al NO L,MJrNH)
20620 KN-N + 1L
20630 L=0.2020640 00 300 KK=KLOAU g I N.020650 .:300 L=C + 8(KK)6A(&K+1i.)
20660 .'A(KN)=A('KN) — 41 204)P0 440 1L = IL + Nk:013
20680 • V20640 K=N + Nr1A
20700 DU 4J0 L=L,NY
20710 KJ=K





^ SES[]L: L:k3HC;L.FG^t.	 4=uFtTRaN ^+:s+04uc).f
	
fltl	 ^—^4ni—r^s	 iG»sa	 k+A.at }—s: _`
20740 K:f=KJ ^. '120750 440 G=r. + Af KKJ *.K(KJ) --
2076.0 L
.-
20770 4JQ K=K +. NaQFJ
20780 C
c .20790 2-00 CUNT INJc20810 C
2081 0 L CARRYtlVE1i INT12 YKPoS[. IN4U	 jiLOCKS23 d20 JL, 4400 14K=t tt4r d.
f 20830 IF 	 I LNK+NJJ . ,5T.MtlLUCK)	 l;U 16 40327840 ttL=fat
208S0 IF	 L [ ttJ•E (d.1l..cSFI •.{ 4if^• s:t2, NTn1)	 t41=NSTIt ^_.
20860 READ (M) u20870 ML=fq&*(iE0b '+ I
208B0 MFtTMLf [OLGt^1ta1) * Nl;dtsrrdi)
20090 IF(NANF-0.1) 9L=14R
20900 MD=Ml — ML209151 KL=14e.0Ea + fNKr,l) *NhUJ49NEUJ
' 23924
209.90 r,.
20940 JU moo N= r4g-lpHR
€
20950 NH=HAXA04)
F 20960 KL ;'
	
i	 NEf33	 ..:. .`
2C970 IF (NH—KLJ 50Eobl Or510 ;.20990 510 K=NEOt3
20990 D =0.00218no DO 520' eWC-KLsNtLo1NC
21014 G=A(KK)/A(K)
2102C )=o + C*AIKKf f21030 A(f.K)=G
21440 520 K=K Y )
21050 viN3=EtLN.) — a21060 IF	 L140)	 -adU,519.0sSJ021070 530 IG="catsk 210$0 VO !P40	 J=1.1X7.21o90, HJ-l4AxW [ ritJJ —:1C2LI00 IF	 tAJ •-KL-J	 =1601,550.zibC21110 550 KU=14INt)tMJ .NM)21.120 +ti 1.-tv	 +	 Ic: t;21130 is=0.00
e2I190 DU 575 KR=nLrKJvJNG f24, 150 515 4-=L + ALKK)*'A (KK¢1C)
21170 S40 1L=1t: t.NLUU
dL.'I so
21190 ba0. KN=h t NAA2t20o K=NLUtS	 t N+1A
21210 f1U bI0 L=1•NY21220 R-I=A
-21 40 UUiln2U KK^ nL.vmi. Lfi[21250 G=L b .1[KKl*ALKJ)
21260 U20 KJ=KJ — S
21270 UlXN)-uinNl








1^	 f>;..tsl	 f©	 ©	 '	 L.....J	 i.......--_1 	 L^•^.^J 1.-.....^	 Y.-.^W	 ice/
i
SESOL LAtirlc_. FOH	 FURTRAN V.,5A ( bGL) /Kl	 ea+-4klr-70	 1 :38	 PAuc	 L- t r-
2t..3o0 G .21310 505 HL,.=MJ -	 1
21320 Sao N=N + 1 -	 -
d1330 G21340 IF	 ( NTH * Nk. I J	 40 Tit 560
6 21350 ARLTE (14NEW AsAAXA —21360 L)U 570	 L=1fNAV
21370 570 A(1J=13(IJ








21460 59 0 WRITE t NRED) A.MAAA
21470 G2.;480 00^ C.0I4TINUE21490 L21500 VhL TUR +AACr iUoST ITUT ION '-
E1510 DG 700 K=lrNWVV
I 21520 700 t3(ftJ =0ri10
21530 RE ININD Nl
r 21540 C
d1S50 Dt,	 6130	 P4J=1. . Nb+-13CK21560 dA%-&-iPALk HRED
21570 REwiNil NREU21580 NjLs=NULdC.K-N1+l21590 13() SOL NJA=19NJd ---
Z160(1 301 REA0 (NHtO) AmMAAA21610 BACKSPACE l4kr-D
r 2L6d0 K=NG13T
21630 UO dl0 L-=I
	 NV
z164t) DU d2o 1;;A Nkd
21650 UL61 =0(K-NEUID)
+ 21660 620 K=K - I ^ }-	 --21670 . 610 K=K + Nt:rjT + NE U
21660 KN=O
r 1 G90 KK=NtdA
} 21700 ftOIF=Neun
21710 IF	 (14J.EG.1)	 i+IOIF=NEUt3 -	 (NdLtJL& *Nr- .3.3 - ►rr-%li
2172 13 JU t3sa L=1.NV
2L730 JO 1350 K=1.NDIF
21740 dS0 o (KN1-XJ=A(KK+K) /A(KJ
21750 KK=KK 4 NEUd
2176u doS 1LN=KK + NE,: T
k1770 IV(HA .LQ.1)	 G (1 TO 91.a
21760 ML = Nt(ln + I
x1790 tri-=NL.(Jt3
21600 1A)	 duo M=ML_.ML
21413 &LL=K- + NEOU
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SESOL LASHEL • FOR	 FuRTFZAN V.bA.tG21) /K1 	 2a--I +< Y-7u 4. .It) PAuc 1-4




DO 890 KK=Al-IKU n INC
u(KJ)=d(KJ)
	 -- ALKK) *ti(KH)
1 21900 890 KJ=KJ -- d im21910 KFL=KM + NEaT =—mac
ZL920 380 K=A.+ NEbT e^d
21930 860 LCINTINUr21940 N=NEOt3 ^.21950 ak0 910
	 1=29r4dui219 b 0 t_-- N +	 L Nt:
-
21970 KU= HAXALN)t 21980 IF I KU-Kt.)	 911).9200920 (tea
' --
2199022000 920 K =NUri 9.30 L=1 n NY22010 KJ=Ki. 22020 DO .940 K1c=nt.KU .INC
22030 KJ=KJ - I tom+22040 940 difL -13=dLK417
	
A(v.Kj*d(A)22050 330 K=r. .• NEBT
I 22060 910 N=N r.l
22070 C
22000 91a KK=U
22090 KN=J.1 22100 Dri 950 L=1. NY
22110 DU 960 K= L n NEQi3
22128 KK=KK +-122130 960 AIKK)=tJIKNI-K)22140 930 KN=KN + NEST
22150 C22160 WRITE
	 1.14,)	 (At- ) vK=I.NWV1
2ZI70 tlo0 CUN.TINUE
22180 C
22190 IOJJ FLIRPIAT	 I// 46"	 STUA .: ***	 ZEHU OLAGa44 it- ENLUONT=keu aJhlhu n22200 A	 LSH =QUATlOCi SOLUTIUN n /
22210 X	 IjX . 113H EQUATION NUM iER = n to 1
F 22220 1010 FORMAT L/
	
500 WANAING *6*	 NEJAT1Vt	 kLAGUNAL i[41.JUMTr_RCL# Ju,.Sfru.
22230 x'	 IAH EQUATION SOLUTION, / -
7T IVALJE	 n 	 )2u.te	 322250 t: -
1' 22260 -. . RETURN
22270 ENJ
i SUtIFHOMANS... . ALLEJ
!1[NOs
1
SLALAKS . ANO• ARRAYS i a*II ill U EXPLILLT JEFINITLUN - n 4n NUT Ft_FLW=flLtJ 1
..
. S002D 1 *XAQ'	 2	 *Mj'	 ..i	 *NH l	 *Nco
-) *NE03 u .504Jf T	 *MJ	 lU	 .6J03b 11	 *N1,420 Lc
.SOO.ib 1J: *Ni
	
14	 *NJLQCK I=	 .,JJaa In
	
e/v 17
. *NSTIF 2$ . SUUJ .i 21	 Fwtr7T	 22	 .saaad ay..	 ^kvJ .^. 2wl +	 -




	 L.ASHr--.J-GR	 FORTRAN V.SA(1321}	 /Kl	 A4— MAY--Td 	 12:.stb	 PAum 1--^
MAXA	 32	 * W%VV	 JJ	 *heV	 .24	 io	 35	 *rvR	 30
*KR
	
37	 *% AV	 40 .	 *NL	 4L	 OSQ042- 42	 . 50041 43
*KL	 44	 . SO040 45 	 *fvl•d	 46	 *10IF	 47	 *Nx1Y	 7u
*INC	 SI	 *0	 -	 SL	 +kJ	 53	 4fmr4.	 64	 *NK
	
55
.50007 56.	 ,50006 57	 4KK''
	
6o	 *a	 61	 SOOus d3
.50004 64	 Fl+1v	 65	 .S000.a 6b	 'PvftiA	 47	 A	 70n 50072 71	 .50001	 72	 4K	 7.9	 .'s 0:) 	 14	 *i4A	 -75
*1c 
	 76	 ;P AAZ	 77	 *ML	 100	 *N3	 101	 . 50+117 1 a14KJ	 10%	 .S0,310 104	 .y'JU15 105	 .SaD14 . 10b	 .5001-1 107
#KU	 110	 . S0012 111	 o l002 5 112	 . SJjI I	 114	 . LOO%^4 114
.50[310	 115	 .1U00.3 116	 *L.	 117'	 .1JJJG	 Y20	 .luojI	 1`1	 i
*1	 122	 ,101300 123	 *141	 124	 PNJA	 125	 *^.	 tL-`
.SO027 133	 .50026 131'	 *50025 132.	 •SaJ24 133	 akNZ	 1313
.50023 135	 .50022 IJ6	 oSOG21 137
-	
TEMPORARIES
.A0016 217	 .000aJ 220











SLILSO 	 A51ir-L4FrR 
	
foRTRAN V.caMo2l l /KI	 4 — 4mr-7t3	 12.x6 t►A+ac	 c
' x2+44 q 	 G22450 NSL	 LrL^AI^a tLL:^. *Nzaes
22460 N5^o=i^Cilxs #LLL2+L1lL1ANi] —d)JNEUt► )
22470 1FLN558.L_T:fNSJ3] 	 NShc5=N5t3
229t30 tvs=.rl+NSsS22490 ^N=is3a ta5dcx
225a0 Al -: HdANJ + HF-a s —L
22510 L8_1_
	





C PhI A T uI;jYL#- LEMFNTS22.550	 C.. Nc=ltlrth,U4lbPab
22570' T]Sn=hcOis* t^ESLOGKi 22580 ttig- ig2QltiSd*LL
► 22590 N5=N4+1
r 2260a LALL.	 EKRURLN51 A
22610 CAL.	 .	 PR[NTJ( 6(W)PAQ421sALN rF ] s1rLv ai^olvJrlNP^Li_ ^NEtLL3L1S^ .
--22620 ANEU oNSDP
 L► 1 1GZ6:;G	 C
22:640	 C LLIkl:3..TG _'itNd 'PRIKT Et_cREIIT %TkE Sr_V -








NP	 4.0 NJKNr'	 +16	 AUANU	 *17	 N.;r_TYr?	 +20	 M1 t2^




+ J hr-am	 f2	 LL	 ad	 NF	 to	 LL- ILL +4
SUBPAUGKAMS +.. ALLCO
SSRr.`.5	 St_SOL_ PRIr,.T .s	 r-RRUR
bCAL.Art} AND A4RAVS	 NO LAPL1L1T JEF11417LUM — 0 4" .4U I R=FL ttr:hf_EJ
#K1
	 L *1ISdu	 A	 *NSL3	 3	 Oro	 4	 ATT





fff2	 1:..	 ,.i	 1....... 3	 ®	 ^7	 ®	 : P=2	 C.. _..^ 7	 ' {^ -. E= --: _
STRESS .LASHEL.FliFt	 FORTRAN V.SA(621) /Kl 	 23—NAY-71t	 LZ:.18	 PAGE I.
} 22730 SUURiUUT1NE SEFIESS[S.712s^3apsNEfdk^r.L33aLLrI7L(laNt3LULK1
22740 IMPLICIT REAL*SSA'—HsU-Z!
22750 C
22760 C	 CALLS	 E?LTYPE} 22770 C .'	 CALLED BY	 SOLEQ
22780 C
22790 DI MENSION ' D(NE.QaL®).siJ(NE4EisLL ) #STRiRsLL)
22800 C0HMON IELPAR/ NPAR(lt)s#XU .14NPst48ANa9NELTYP.tilsN.4vN3sN4mN5s)illlTrhEtl -	 "'--22810 COMMGN /JUNK/ L79Lti22820 COMMON /EXTRA/ AUDBXrNT6oNL0SV*NTli)
22830 L ^-22840 Rt.AU 16**) STR
t ) 22654 NT=LLL--171LE3 fl
€ 22860 Li-i=O 122670' C***	 STRESS 12LIRTHOL
.22880. lFiN1O5V.EO*1'1





22960 IFILH*GT.LL) LH=LL•1 22970 C —
22980 C	 90VE DISPLALENENTiS INTO CORE FOR LB LOAD Ci)ND1T1ON$
22990 C
23000 kEY1NO 2
23010 . C**&	 STRESS PORTHOLE23020 XF(NlOSV.fcO.1)23030 X1rkITE LNT107 LT.L.H`
23046 NI]=NEaaNDL(icxE 7 23050 DU Z40 NN=l * N9LOCiS -23060 READ iZ) r3
23070 N= NE:Oti r —
23080 IF 0VH*EQ * I) N=NE[!—N4+NEUa
23090 NO=NG-NEOE# r,
23500 DO 200 J=IsN23110 [=N4+:!23120 DU 2)70 L=LTsLH! 23134 K=L+LLT
	
_
23140 2013 Of 19 K) =1JtJ9&-) --23150 LK=LH—LT4123,160. G
23170 C	 CALCULATE STRESSES FUR ALL izi.E 14ENTS FOR 1-13 LUAD CFIHCIITIOHb231kio C
23190 ""AND 1
93200 DU LOGO H=l.NEL[YP w
i 23210 READ 11) NPAR23220 C*L #* 	 ST"LSS PORTHOLE
23230 IV(N10SV.N.0.1723240 X viR LTE [rr	 1) NPAR ,	 -1 23250 H I YPE!-r 	 nw [ 1 ! .
23260 NPAR(1)=0
23270 CALL	 ELTYPr41ATYPtl --23290 10110 CUNT LNUF-
i}
STRSC	 LASHEL..FOR	 FORTRAN Y.SACO213 /KI
	
.2s —MAY—To	 I^:3d PAGE 1._ *^-
1 23320:. SU6ROUTII4E STR5CESTR#D . HEDsNTA4j
a333a.., IMPLICIT Rf-A,L_4 84.4=MsQ-41 ,. .23340	 C-
.23350 .	C CALLED tilt LAVSHL1 23360.	 G -
23370 P114ENSIUN STR( 491j rU(NELlr1)23380 CUMMON /JUNK/ LTsLHrLvlPA0 sSG(2OJv5lGI7]
- 23390 COFtHON /rzH/ NSoUPo g3(42s6339TIC42s4). oLM ( 63). _^-
1 23300	 C
23410 IF ( NTAG m &Q&O) GO TO 800
23420. LL.=i..-LT*L23430. DO 300 1 =1std5
23440 SG(11=0.000
23450. DO 300 J=1r4
23450	 300 SGCIJ=SGEL)+TIEI .3)*STRCJ,L3 =	 —23470	 ..Do 500 .!=I n NL323460 . JJ=L_mtjp23490. IF(JJ.EQ.O] GO TO 500
23500 DO 400 I=1.NS




23530	 500 CDNTINUE r-	 ...23540 GO TO 900 l
23550









LH	 +l	 L	 62	 1QAOr
	
+3	 Sv i•4SIG	 454
/Emr1+140761
NS	 +0 hD	 4.1	 :41	 •42	 TA	 #1225b	 LM +121776
SUSPROLsRAM$ CALLZO
SCAL.AHS AN43 ARRAYS ( Of*" NU eXPLIC:IT DEF . IMITIUM - a%" r y kLFEt4E"CEli
*LL	 1 411.	 2	 STR	 3	 IFNTAG	 4-	 *men 5#J	 b &501307 7	 .S0006 10	 .50,305 11.
	
a'a 12
OSO004 IS .SO00.1 14
	
OSOOO2 15
	 r5307A 1u	 wS0000 Id'




STRSL:	 s NU i_RRGRS JETEL . TED j
3
MUM y-








NPAR	 +0	 NUMNP *16 MHANJ	 4.17 NELTYP	 +20 ',	 Ni +2IIN2	 +22	 N3 +" H4	 +24 N5	 +25 69TOT .x.26 r
d
f	 - -./JUNK/ 1+2i
LT	 +0	 LH +l'
E /EXTRA/1#43ii4DEX
	 a0	 NT8 +1 NIoSY	 +21 NITIO	 +3
SUBPROGRAMS CALLED
ELTYPE.
SCALARS AND :ARRAYS	 NO EXPLICIT DEPINI 'E• 1OM - -KAN NOT REFERENCED
*J_L	 1	 •I0010 Z *"F-QH	 3 *NBLOCK 4 *H	 's
STR
	 6	 *K 7 *LK	 10 4NEd	 1	 11 B l2
*NC	 13	 *ki 14 *J	 -	 1's *LLT	 16 D 17
•SOU04 20
	 aS0003.21 *11	 2 2 sSO032 23 w50001 a9
-?_S0000 25
	 •1.0007 26 6I0006 27 610005.30 61.0004 31
*LB	 32	 010003 33 *HrVPE	 34 *L	 35 10002 30
i .10001 311.
	*I 40 610300 41 *tAT	 42 *NN 43
TEMPORARIES
.A0016 44




Aj;pFIM X B nM DATA FOR A SAINT; PROBIMi
}





4s3]	 1	 sl r	 I	 000	 7	 C	 4 0	 0
a033190
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A.PPEIIDIX B.- OUTP. FsZTuouT r' ca THE SA2IM, IMBI 1I
a
} C O N Y R Q c.	 Y N i- 0 k M. A T I U
NU14dER OF NiJUAL PUINTS
	
S44
1 nJ64rseR OF	 LUt M l-14T TYr'+t:S'	 d
NUMBER OF LOALI I .ASc5	 =	 I e
14U44BE R OF Pab--WaliCIES r•'ANALYSIS CODE LNPYNJ 	 —	 ^.
EA.I •	 AUDAL EXTRA%.T LON
ECis2 :P,	FlDFLCEil 12E5PL7NSt M r+
*ftQ po	 RESPONSE SPECTRUM ;1 tf3o4o	 UIRtI:= LNTEGRATIO1,1 	 -	 -	 - -	 - -
Ea.5p	 FkEGUERCY kESf7GNSE
SOLUTION HUUF- 6 M0"dXI
	 =	 J: .1W. 0 i	EXki..UTION.
Eae 
€'s	 DATA CYILI-K --._
NtdP]dcR OF subiFFALe.
ITERATION VEC311RS LHAO)	 —	 U:
EQUATIONS PER OLUCK	 —	 E8:
TAPE.IU SAYE FLA %i INLOaV1 =_	 l
GRAVLT'ATFUNAL. CON TANT	 3861940
TOTAL dl: .ANK COHCION IMYUT} = 99JS)d
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l
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APPENDIK C
Analysis of Axisymmetric Laminated Cylinders
Under Aaisymmetric Load
The strain energy expression for axisymmetric deformations of a
laminated cylindrical shell which has orthotropic layers with principal
material axes which coincide with the longitudinal and circumferential
cylinder directions is given by Eqs. (2.4) and (2.12) as
I
1	 1
U - frR E I L hi{ 3 E' [ (1 + di+ R hi	 d) ( dg i) 2 + (L + i+Rhi) .
1-1 0
3dui dui
+1 + (1 + di+ 4 hi) ( dui+1) 21 +
dx dx
	 R	 dx
iw dui du i+1	 i w2	 1+di+1/R
E12 R ( dx + dx ) + E22 Rhi In ( 1+ di R )
1	 -
+ G44 (1 + di+R hi) ( uihl-kui+ da ) 2 } dx	 (Cl)i
where the material properties and thicknesse are assured to be constant
within each layer.
The first variation of U can now be obtained with integrati,n by
parts as
r 1.1	 d	 du+1h 
SU - 2nR1 E hi




i+ 2 hi) dui+1^ + 1 Ei w } du + {Ei [^ 1 + di+ 2 hi)6	 R	 dx	 2 12 R	 i	 11 6	 R
dui
 1	 di+ 4
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hi dui+I	 1 i w











d+ 2 h u -u
G44 (I + i	 i ) ( i	 i +	 } Sw
i	 x-0
I,	 i 1	 di+ 4 hi d2ui 1	 di+ 2 hi d2ui+I1	 {E11[ 3 (1 +	 R )	 2 + 5 (1+	 R )	 2	 ] +0	 dz	 dx
E 	 d +lh u -u	 dw1 12 dw	 1	 i 2 i	 i+ 1 i
2 R dx + h i Gi
44 (1+- R ) ( h 
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	 i 2 1
	
i I	 i 4 i	 i+1
	
1 I	 ii[ (1+	 R	 dx2 + 3 (1+	 R	 )	 2]+dx
i	 1	 _
1 E12 dw 1	 i	 di + 2 hi 
ui+l ui dw
2 R dx - hi G 44 (1 +	 R	 ) ( hi	 + dx ) }dui+l +
i	 di + Z2 hi	 Z dui+Z dui	 d2w{^^





	 1+d /R i E12 dui
 dui+Z
[E 22 Rhi In l+di R + 2 R ( dx + dx ) ] 16w) dx]
a..i
	 _._ 1 ....	 t.	 t	 a	 l	 .t ^1 	 t _ . _L.._..1... _ .. 1	 Li	 _	 L	 i
t
(C2)
The Euler equations for the cylinder are then
2	 2
El h [1(1 + h?) d uI + (I+ hl) d u2 ] + Ei2h1 dw +
11 1 3	 4R 
d 2	
6	 2R dx2 	 2R dx

















+ 1 E N hN dw
1
_ C N U+ dN + 1 N)
_
( !htl uN + dw) - 0
	 (C3b )









h	 ( l + di-1 + 2 hi-1 ) 	 dui- 1 + 1 CE'- 'h	 I + di-1 + 4 hi-1)6 11.	 i-1	 R	 dx2	 3	 11	 i-P	 R
1	 2d +—h	 d u
+ Ell hi	 (1 +	




d +-h	 d2u2	 i }	 1+1	 1	 -1	 dw(1+-1	 +	 + Ei	 h )(Ei h .	 iR	 dX2	 2R	 12	 i.-1	 12 	 dx
1	 _
_ G1-I (I+ di-1 + 2 
hi-1	 ui ui-1 + 2t))	 (44 R	 hi-1	 dx
^.^
1
+ Gi (1 + d1 + 2 
hi	 ul
+l-ui + dw)	 0) (	 hi44	 R	 dx
i - 2,	 3,	 ...,	 N	 (C3c)
1
N	 i	 di + 2 hi	 d2w	 iw	 l+di+l/R{r'
44 hi (1+	 R	 ) dx2 - E22 R 1n l+di/R1-1





1+ {G44 (1	 3+ 	 R	 2 12 R	 dx
i
d + 1 h
	
h	 du
- [G44 (1 +	 i	 i) +	 B	 }	 0	 (C3d)R2 2	 12	 R ) dxt	 .
and the boundary conditions at x
	 0, L are
E1 h	 i 1 (l + hl) du + l (l + h
1) dug , + l El	 h1 
w11 1
	 3	 4R	 dx	 6	 2R	 dx	 2	 12	 R
















	 (1 + di-1 + 2 h1-1 } 
dui-1 + 1 [Ei-I h	 {1 + di-I + 4 hi-1}6 11 i-1	 R	 dx	 3 ll i-I	 R
	
d i + 4 h du	 d +1h du 11
+ E11 h1 (l+ R4 i}.l dx	
i
+ 681hi(1+ R2 i)	 dx
1 i-1	 1	 w
+ 2 (E 12 h1- 1 + E12 hi) R
or ui prescribed, 1 - 2, 3, ..., N 	 (C4c)
1
E G 44 hi (1 +^ R 2 hi) (uihl-ui +) or w prescribed 	 (C4d)i=1	 i
A solution can be readily obtained for a single layer edge-loaded
shell for which the pertinent equations are




l d u2G44	 1 1 E 12	 G44 R	 I	 dw
( 6 dx2 + E h 2 u2 ) + R 2 Ell + Ell ( h + 2 } dx
11
m 0	 (C5a)
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[2 : 2 R + E44 (1+ 2 R) ]
11	 11
(1+ 2 R ) (6A G42+ 	 E4 )
11
G
3(1+4R)A2 - (1+2R) E44
11
E	 G[ 1 12 h - k4 (1 + 1h ) Ix
2 Ell R E11	 2 R
t--,,
 I .=	 rte:
E	 G
11 :L244 4 ( 1 +1h )]A	 U	 02 E11 R Ell	 2 R	 1
E	 G[ 1 12 h - 44 (1+1h)lk	 U	 02 E11 R	 E11	 2R	 2
E22 h ln(1+R)-	 E44 (1+2R) A2 W	 0
E11 R	 11
Wa)
from Which the characteristic equation for A is given by
	
1 G44	 1 h	 h 1 h 2 41	 h 1 h 2 h E22
12E (1+3 R ) [1' R + 6 { R ) ]A - 2{[ 1 +R +6{R ) 1 REllln(1+S
	
11	 ,5 ^y
E12 2	 1 h	 h 2	 E12	 1 ( h ) 2 G44 2 ) ( 1 + 2 R ) ( R ) _ 2  { 1 + 2 ) ( R ) E }A
11	 11	 11
	
l h h E22	 1 h	 h	 E12 2 h G44









The coefficients U1 and U2 are given in terms of w for each value of
by the expressions
Kli	 wli - 2Aia { [ ( 1 + 2 R} (1 + 3 R) Elli	 i i	 11
1 E12	 h h 2	 E12G44 h	 l h
+6 E 11 (1+ R) R
]ai - 2	 2 R ( 1+ i R)}	 (CSa)
(Ell)
U2 	1	 1 E12 h	 I h	 1 G44 2
K2i	
w 
	 2aisi { [ 6 Ell R - (1 + 2 R ) (1 + 
_
3 Ell ] ^1
- 2 E12G44 R ( 1 + 211) } 	 (CSb)
(Ell)
l h 2 G44 _ 1	 h 1 h 2 2ai (1+ 2 R) E	 .12 E 1+ R + 6 ( R } ] ai
I1
i - 1. 2, 3, 4	 (C8c)
Since tt:e solutions of Eq. (C7b) can be expressed as
X - i al, ± a2	 (C9)
the displacements Laay be expressed as
w A cosh a h + A2
	lBinh a r. + cosh l2 h + B 2
 sin h a2 hl	 l
ul K11 (Asin h Al h + A
2 cosh .1 1
 ^ + K12 (E1 sin h X2 h









u2 = IC (A1 sin h Al h + A2 cosh a l h) + K22 (B1 sin h X2 h
C	 + B2 cosh X 2 h	 (ClOb)
Consider a cylinder of length L which is equally loaded at each
edge by radial shearing forces. Then the radial deformation is sym-
metrical about the center of the cylinder length so that the coeffi-
cients A2 and B 2 may be set equal to zero. The boundary conditions at
x = ± L/2 to be satisfied by the remaining coefficients are
11 h dul 	 1	 l h dug 1 E12 w3(l+)
	
	
{Clla)dx +6(l+2 R ) dx +2 E11 R =04  
1(I+lh) dul 
+ I(1+3h) du2  1E12w.0	 (Gllb)6	 2R dx	 3	 4R	 dx	 2E11R
Gh (u2 h ul +) = Q	 (Cllc)dx
It should be noted, however, that only one of the first two equations
need be satisfied since the sum of the two is automatically satisfied
by the solution given. By manipulation, an alternate equation to be
satisfied is given by
i
r[1+ R + 6(R) 1	 (u2 - ul) - v w'I	 0
R`
The equations for the determination of Al and B 1 are then
al
 (1 - 0i Al siuh Xl T + a2 (1 - "2 B1












Al cosh ^1 2h
I1
+ {EI2 ( h ) 2 + [ 1+ h + 1 (11)2 11,-z B cosh a L - 0
Ell R	 R 6 R	 LI2 1	 2 2h
wi th











} 112 cosh ^2 2h
G44
B	 +{E121 E11 ( h ) 2 + [1+ h _	 ( h )
2






}^ cosh ^1 2h
G44
with
(Al sinh X1 -LL cosh a2 h - A2B inh 12 2h cosh X1
 L)
E
{[1+h+I(h)2] h [ 22 (1+ Ih ) In (1+h)R 6 R	 R E11	 2 R	 R
( E 12 ) 2 h _ 1 ( E12 )2 ( h ) 4 }
E11	 R 12 E11	 R (C13c)
Stresses at top and bottom of the shell wall can now be obtained
from:
^xi 1 [(
 Kill 1 + E12 R) AI cosh X 1 h + ( Ki2X2
11




o6 1 = En2 [( R + E^2 Ki1^1 } A	 +l cosh ^1 h ( R
^2
+ 
E12 K12X ) B1 cosh a1 h ]	 i • 1, 2	 (Cl4b)22
The distribution of transverse shearing stresses can be obtained
by integration of the equations of equilibrium for each layer, i.e.,
3^  C R +	 T=41+ ax e'( R+ C ) Cl^l= 0	 (C15a)
But, with CT x given by
ax 
E11 [ dx ( 1.
	
	 h) + dx2 h + 
E1 






C [[R - 2^(h - 1) - 3 h^	 2
d2u	 E





The conditions of zero shearing stress at the inner and outer wall
surfaces are satisfied since T Y^ from Eq. (C15c) is identically zero




DIFFERENTIAL EQUATIONS FOR PLATE AND
SHELL ANALYSIS
While partial differential equations for shell layer interface
adisplacements may be obtained with the utilization of the principle of
Q
minimum potential energy and integration by parts, the same equations
may be derived through the use of the layer equilibriums equations and
the styes!,;-strain-displacement relations for the shell. The various
equations required are given here. Consider an element of a shell
layer (Fig. D-1), which is loaded on its top and bottom surface by
f	 interlayer shear and normal stresses and on its sides by force and
moment stress resultants. The moments are defined with respect to the
layer middle surface. Then the stress-resultant equilibrium equations
may be written with the use of Eqs. (2.5.3) to (2.5.7) of Ref. 29
h	 h	
_i
as i ( 2 i) g ?a + a s Aa (2i ) ^arri
h D g , i	 h ag
+ As{2i) a a S _ Aa(2i) as B N s
t
(Dla)
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h	 h
a$ as S	 eaB
I-^	 273
+F Jam- ...	 .. _ _ J...._^ 1.,.-_—'- r	 j_r..^^a...	 n..:	 "11
ORIGINAL PAGE IS
h	 195 	
h	 a g	 OF POOR QU^Ty,
+ Aa(2i)	 a 	 N^ - AS { 2 i) 3a 	 Na
h	 4 i	 i	 i+l	 i	 i	 i
+ g a g s 	 Aa(2i) S + Aa (h i )A s(hi),r s^ 	 -Aa(0)AS(0)Ts^	 0
(Dlb)
h	 h
as A S{2i ) g sQa	 + as	 A'(_3a
h	 Ni	 h, Nigags AS( 2i )2a + Aa(2i)^
a	 s
- 
Ai(hi)AS(hi)cj+l+Aa(0)A'(0)a 	 0	 (Dlc)
h	 h
a s 	A S {2i )g sMa	+	 s	 Aa(2i)gaMi^h
+i h ii	
a go M i _ Ai hi	 19 MiA S ( 2 	 )	 a s	 as	 a { 2	 )	 as	 s
h	 h	 h
-	 Ai( i)Ai ( i) Q i -	 i	 A i	 i	 !.ga g a 	a 2	 s 2	 a	 2	 a {h i ) A S ( h
=ail + Aa(0)A'-(0) ak	 0.	 (Dld)
-1 8	 i h i 	 i	 a	 i	 h i	 i	 c.
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gag S Aa(2i)A^(2i)QS - 2i Aai)A^(hi)
Ti+1+ Ai (0)A1(0)T C) . 0	 (Dle)
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Nis - N1a	 {-1 	- 1 ^ [i - 1,2....N (Dlf)A7[ ( 2i) RS	 Aa( Z) Ra
From Eqs. (D1a) and (Did) for the ith layer the following
expressions for the interface shear stresses T ai may be obtained:
Aa(hi)Aa(hi)Ta +l	 A^(0)




Aa(a)A6 (o)'a 4	 A;(hi)	 i
h	 2Mi
81g 2a A
S (Zi ) 8 S ( h a +Nom)]
as	 i
h3	 ihi aga aB	 i
+ as 
[Ai
c ( 2 )ga( h + Nsa) + As (2 ) a s ( h + Nas)
h a g 2Z -By
- Aa ( 2 ) as ( hi + NS} (D2a)
An alternate expression for T i may be obtained from Eqs. (Dla) and
(Dld) for the i+1 st layer as
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+ a CAB-1(hi-1)g (—
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i-1	 a hi-1 	 (D 2b )
Since
..
Aa (h.;	 s Aa (0)	 03a)
LJ	 A^ 1 {hi_1 )	 Aj(0)
	 (D3b)
yr 'r
the elimination of Tai from Eqs. (D2a) and (D2b) yields the following
equations of equil brium
I
C	 2 1	 1 hi 1	 2 i-1
	 i-I hi
-1 i-^
hi ^ (hi)As(2 )Qa - h	 ^ (a)A ( 2 )0ai-I
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_	 i	 a	 i	 i-1 i-1$ags as 8^ A^(2 ){hi - Na) - A ( 2 }
276












+ Ni-I	 $a 	 hiaa




Ni) - Ai I ( i^-I) ( as + Ni I)
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together with the inner and outer surface equations
T1 = ? 1	 I h1 I
ac	 h Aa (hl ) AS (Z )Qa
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I ti	 h a gI	
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(-- °" + Na S}	 Aa (2 )a a { hN
i
 may he obtained by inter-
Similar expressions involving T $; ^'
` and wherever they appear in Eqs. 
(D2) to (D4). Finally,
changing
the interlayer normal stress i 
may be eliminated by adding all of	 3
Eqs. (Dlc) for i + 1,2,...N to obtain
N	 N	 ,. !
h j^j a	 ^ i hi




1.1 a	 i 1
i
N	 N	 h
`-,	 h	 j"` i i
A' 	 N +
	
tl	
- gags R L„^ (2i)^ R iL. l^ a 2
	
(	 )	 s^
cs i^ 1	 ^
	
N	 N+l+ 1	 0.	 (D5)	 ,.N 
	
i	 a a(hN)A ^ ( 1v^^
To these equations must be appended the constitutive equations
for the stress-resultants which are given by
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The various equations may be readily combined for a flat plate
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